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Kingbright LEDs: Stock available now! 
Fast delivery Australia wide! 
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TOP 100 ELECTONICS COMPANIES 


In the centre of this issue of AFE you'll find a 
special 32-page pullout supplement giving the 
results of our Top 100 Electronics Companies 
in Australia survey, giving company details 
and rankings based on revenue. 


NEWS 6AEEMA Export Awards: Call for 
entries — The Australian 
Electrical & Electronics 
Manufacturers’ Association has 
called for entries from companies 
for its third annual Exporter of the 
Year Awards. 

12 New player in local component 
distribution game — Australia 
sees another new player open its 
doors to component buyers. 
Newly-formed BBS Electronics 
Australia is part of the Singapore- 
based BBS Group. 

SMART CARDS 


20 Smart cards: Revolution by stealth — We look at 
the future of the smart card industry in Australia 
and the role it can play world-wide. 


24 Cards Australia 96 — A short preview of the smart 
card conference and exhibition to be held in Sydney 
this month. 
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26 Components — We present the latest electronic 
components releases. 


COMPONENTS 


36 Silicon carbide: The power semiconductor material 
of the future — Silicon carbide looks set to supplant 
silicon as the material of choice for power 
semiconductor manufacture. 


PROGRAMMABLE LOGIC 
40 Reconfigurable logic: Hardware speed with 
software flexibility — Reconfigurable logic lets you 


dynamically alter hardware in real time, blurring 
the boundary between hardware and software. 


46 Getting to grips with FPGAs — A look at the 
architecture and potential uses of field- 
programmable gate arrays. 


DESIGN TIPS #35 & #36 
60 PCMCIA dc-de converter — Finding components 
that physically meet the demands of the PCMCIA 


form factor can be the hardest part of designing an 
on-board voltage converter for PCMCIA cards. 


62 Power from a 3-wire serial port — A handy circuit 


idea for deriving a 5V rail from the TX line of an 
RS-232 port. 


LAST WORD 
64 Mike Kerr — Linking nations 
DEPARTMENTS 
From the Editor’s Desk 
Latelines 
On The Move 
In Brief 
Distributor News 
For Your Diary 
New Products 
Index to Advertisers 


NEED INFORMATION QUICKLY? 
AEE’s enter card system will help. See page 58 
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In circuit 
emulator 


PEST CONTROL 
FOR SOFTWARE 
ENGINEERS 


lf you can’t find the bug, you can’t fix it. Softaid’s emulators have 
all the features you need to find and fix those bugs. 
A million hardware breakpoints. 32k deep real time trace with 
time stamp. Performance analysis. Full speed complex 
breakpoints. Windows-hosted source level debugging at its best. 
Our emulators smoothly debug interrupt-intensive applications: 
single step ICRs, collect and display trace without stopping 
execution, and view/set variables and breakpoints on the Tly. 
And best of all, prices range from $6,000 to $10,000. Making the 
Softaid UEM your only choice for serious bug-fighting. 


We emulate these processors: 
80188/186, 386EX, Z180, Z80, 8088/86, 
V20/30, V40/50, 8085, 68000, 68HC16 


Scan Path Emulator for 
the TMS320C5X DSP 


Hardware Features 

e Emulation capability for Texas 
Instruments TMS320C5X family 
of Digital Signal Processors. 

e Uses JTAG scan path interface. 

e Full speed, non-intrusive 
emulation. 

e No add-in cards, interfaces via 
bidirectional PC printer port. 

¢ Auxiliary input clips for 
monitoring/mapping. 

° Operates with notebook 
and laptop PCs. 

® Compatible with 3 volt and 
5 volt circuitry. 


Software Features 

¢ TMS320C5X High Level Language 
“C" Source Debugger. 

e High level/assembly/mixed 
language support. 

e Program control via 
breakpoints/single step. 

e Provides program/data 
load/dump capability. 

e Inspect, modify or load: 
— Internal registers; 
— Memory; 
— Stack; 
— Input/Output. 

¢ Operates with mouse/keyboard. 
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& All members 

eof Motorola's 

DSP56xxx Families 

mY supported. The most 
efficient C and C++ 
solution with complex and fixed 
point types, circular buffers and 

memory qualifiers. 

CrossView Windows debugger 


interfaced to Motorola ADS system. 


Avail. for DOS, Windows and Unix. 
Libraries include ANSI C, run-time 
and floating point. 

EDEs integrated environment gives 
you easy access to all tools. 


Highly 
optimized C 
¥ compiler with Intel 
compatible assembler, linker 
and locator on DOS and Unix. 
ANSI C and run-time libraries 
supplied including floating 
point support. 
ChipView® debugger with 
Target ROM environment. 
Small high performance RTOS. 
On-line user manuals with 
context sensitive help. 


The most 
efficient 
software 
development 
solution available 
for R3000 
applications. 
Optimizing ANSI compiler, 
assembler and incremental linker. 
ANSI C, run-time and floating 
point libraries. Multi-tasking locator. 
CrossView® Target ROM debugger. 
CrossView® and our Board Support 
Packages provide complete 
integrated solutions for all LSI 
LOGIC and IDT R3000 
evaluation boards. 


e Optimised C 
= compiler supports 
~ 165/166/167 family, 
includes assembler, linker, locator 
and all libraries. 
CrossView® Windows debugger 
with Target ROM environment. 
Available for DOS and Unix. 
Small high performance RTOS. 
Evaluation boards for all 
family members. 
On-line user manuals with 
context sensitive help. 


ALL-O7A Universal 
Programmer and Tester 
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PLD Gang Packs 


Fast professional device programmer with broad device support. 
Gang packs available for many popular MPUs, PLDs. Trade in 
your old machine now and solve your programming problems. 
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Unit 7/42-50 Stud Road, Bayswater, Vic 3153 
Tel (03) 9720 5344 Fax (03) 9720 5268 
New Zealand Office: Tel (09) 415 9499 Fax (09) 415 9003 


Embedded Development Equipment Specialists 
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Revenue and relocation 


n this issue of AEE we present a special supplement with the results of our 

Top 100 Electronics Companies in Australia survey. It certainly makes 

fascinating reading and I'd like to pass on a big thanks from the AEE staff to 
all those companies who helped us by filling in the survey forms. 

Gathering the information for the feature was a huge job and was interesting 
from several points of view. One thing that surprised me, though perhaps it shouldn’t 
have, was the attitudes of different sectors of the industry to supplying financial 
information. 

While no company wants to give any advantage to its competitors, and know- 
ing the financial status of your opposition can be an advantage, it is interesting to 
note that the reluctance for disclosing even a number like gross sales revenue 
seemed to be dependent on the sector of the industry a company was involved in. 

For example, we found it easier to get financial information from companies 
involved in telecommunications than those in component or equipment sales and 
distribution. My conclusion was that this was a reflection of the relative compet- 
itiveness and state of bouyancy of these sectors. Telecommunications is seeing 
boom times in Australia while the distribution industry is having to compete hard 
to increase the bottom line. 

Perhaps this observation could be put to good use by financial and business 
analysts. To judge the state of an industry, simply ask a few companies what their 
annual sales revenue is. If they all toss you out the door, then the industry is prob- 
ably pretty tight. 

All in all though, it’s an impressive array of quality companies representing an 
annual turnover of more than $8 billion. It’s yet another demonstration of the large 
part the electonics industry plays in the Australian economy. 

On another topic, next month AEE will present a preview of Elenex 96 to be 
held in Melbourne in early October. If yow’re planning to visit the exhibition, make 
sure you drop in at our stand for a chat. I can’t promise tea and cakes, but the AEE 
team will be there to discuss the magazine and the electronics industry in cener- 
al, and of course to have a bit of a gossip. 

One final note — AEE is moving. We’re leaving our sunny offices in the Syd- 
ney suburb of Chippendale (to the distress of the local publican) for the bright 
lights of Chatswood. As of August 24, the contact details for AEE will be: Level 9, 
Chatswood Plaza, 1-5 Railway Street, Chatswood NSW 2068, tel (02) 9372 
5222, fax (02) 9934 7377. 
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AEEMA export awards — call for entries 


he Australian Electrical and Elec- 

tronics Manufacturers’ Association 

(AEEMA) is seeking entries for its 
third annual Exporter of the Year Awards 
to be presented in Sydney on September 
24. 

The awards seek to acknowledge the 
achievements of Australian companies 
in the telecommunications and ener- 
ey/electrical industries in developing and 
maintaining overseas markets for their 
products and services. This is the third 
year the awards have been presented. 
Last year’s winners were ATCO Controls 
and Stanilite Electronics, with Wilson 
Transformers, TechComm, Edwards 
Energy Systems, Alcatel Australia, JNA 
Telecommunications, Olex Cables and 
Radio Frequency Systems all receiving 
high commendations. 

A total of four awards will be pre- 
sented this year, with the award cate- 
gories — Telecommunications Exporter 
of the Year and Energy Exporter of the 
Year — being split to include small 
exporters (under $25 million) and large 
exporters (over $25 million) in each cat- 
egory. The awards are open to both mem- 
bers and non-members of the associa- 
tion. 


Alex Gosman, executive director of 
AEEMA, said the awards are designed 
to encourage more companies to increase 
their international activities and to 
acknowledge export excellence in these 
vital industries. 

“With the separation of categories this 
year, we are expecting double the num- 
ber of entries. The awards are becoming 
highly sought after and confer a high 
level of recognition on the winners,” said 
Gosman. 

According to Gosman, Australia’s elec- 
trical and electronics industries are two 
of the country’s most dynamic manu- 
facturing sectors and are key elements 
to the supply of competitive energy and 
telecommunications systems. The indus- 
tries have also been the major contrib- 
utors to the dramatic increase in man- 
ufactured exports in recent years. In 
1995, exports for electrical and electronic 
industries exceeded $2.3 billion, which 
is 12% of all exports of elaborately-trans- 
formed manufactured goods. 

Over the past five years, the electri- 
cal and electronic industries have been 
the fastest growing sectors, with exports 
growing on an annual basis by 30%. 

AEEMA is the peak industry associ- 





Entry forms are available from AEEMA, 
tel (06) 247 4655, fax (06) 247 9840. 


ation, representing more than 250 local 
and international companies involved in 
the design, development and production 
of electrical and electronic products and 
systems in Australia. The turnover of 
these industries in Australia exceeds $12 
billion annually and AEEMA members 


account for around 95% of this. Also under @& 





Sleeping with the U 


elbourne-based sleep and telemed- 

icine innovator, Compumedics, 

has signed a $15 million export 
agreement with US sleep-disorder 
researcher ResMed. Under the agree- 
ment ResMed will distribute Compumedics 
sleep-disorder diagnostic equipment in 
the US and German markets. 

David Burton, Compumedic’s man- 
aging director, said the agreement would 
open the way for Australian technology 
to gain greater access to sleep disorder 
markets throughout the world. “Sleep 
disorders have been increasingly recog- 
nised around the world as a major med- 
ical problem,” said Burton. “In the US 
there are over 1500 sleep laboratories in 
hospitals and clinics with special devices 
to undertake sleep monitoring and diag- 
nosis of sleep apnoea, the most common 
sleep disorder for more than 20 million 
US sufferers.” 

Compumedics has pioneered the devel- 
opment, design, manufacture and sales 
of computer-based medical equipment 
for monitoring and diagnosing patients 
with sleep disorders in Australia. 

Victorian Premier Jeff Kennett, who 
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attended the signing of the export agree- 
ment, said the firm’s agreement with 
ResMed was further evidence that Vic- 
toria was leading the country in the field 
of scientific and medical equipment, and 


the relationship between the two com- 
panies would deliver substantial eco- 
nomic and technological benefits to the 
state. O 





From left, Professor Colin Sullivan, Jeff Kennett, Dr Johnathan Wright and David 
Burton signing the export agreement between Compumedics and ResMed. 


the AEEMA umbrella is the Australian 
Telecommunications Industry Associa- 
tion (ATIA), which provides a separate 
focus for telecommunications issues. 

To be eligible for the awards, a com- 
pany must export products and associ- 
ated services that are considered telecom- 
munications or electrical. Telecommu- 
nications is defined as any product of 
system that assists in the process of com- 
munication by electronic means, be it 
data, voice, video, etc. Electrical is defined 
as a product of electromechanical nature 
(such as transformers, cable and wire, 
lighting, appliances, accessories, etc). It 
can also include the design and instal- 
lation of the exported products. The Aus- 
tralian content of the products must be 
at least 50% of the export sales value. 

This year’s awards are sponsored by 
the Export Finance and Insurance Cor- 
poration (EFIC) and Reed Business Pub- 
lishing represented by Australian Elec- 
tronics Engineering, Comms Network 
and Electrical World magazines. 

Entries for the awards close on August 
24, 1996. 

For entry forms or further informa- 
tion about the Exporter of the Year 
Awards, contact AEEMA at Suite 404, 
10 Moore Street (GPO Box 1966) Can- 
berra City ACT 2601, tel (06) 247 4655, 
fax (06) 247 9840. O 








Alex Gosman, executive director of 
AEEMA — “These awards are becoming 
highly sought after.” 
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Hewlett-Packard’s 100VG saves 


valuable classroom time 


he Division of Electronics Tech- 

nology at the Box Hill College of 

TAFE in Melbourne has installed 
a Hewlett-Packard 100VG network that 
it hopes will make it more competitive in 
the international education market. The 
Division currently derives 50 per cent of 
its revenue from private industry train- 
ing, a figure that is growing each year. 

Increasingly, the Division is being 
asked to provide training programs inter- 
state and overseas in the highly demand- 
ing electronics area. This has meant the 
courses it offers must provide employers 
with a better trained, more job-ready 
applicant. 

Mark Gibbs, an electronics teacher at 
the institute, said if the Division is to 
maintain its leadership position, it must 
continue to enhance its practical sessions. 
“One of the part-time courses we run is 
to teach students how to build a file serv- 
er over a local area network (LAN). The 
64-hour course of four hours per week 
includes two hours each week of practi- 
cal training,” Gibbs said. 

“A problem we were facing was that 
it was taking around 45 minutes to down- 
load the Novell LAN software to every- 
one in the class before any practical work 
could be done. Obviously a teacher could 
preinstall the software before class, but 


DF 


A new LAN speeds learning — Mark Gibbs (standing) with two students from Bo 





% 


x Hill 


College of TAFE’s Division of Electronics Technology. 


we believe it is important for students to 
get the experience in doing this them- 
selves.” 

Gibbs said the time problem has been 
solved with the installation of a Hewlett- 
Packard 100VG-AnyLAN high-speed net- 
work. According to Gibbs, it now only 
takes three minutes to download the soft- 
ware simultaneously to all students, which 


BEHIND THE COVER 


plete system-_ 
M and integrated — 
edicated I/O bus. 
| low-power CMOS 
< has a 25ns instruction 
at 4OMIPS. With its on-chip 
€ processor can execute every 


a single cycle. 


rks for the chips (@40mhz) include: 1024- 
lex FFT (Radix 4, with digit reverse) = 
cycles; FIR Filter (per Tap) = 25ns, 

(per Biquad) = 100ns, 4 cycles; 
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leaves almost a full two hours to com- 
plete the lesson. 

At the end of the four-month course, 
it is expected that every student in the 
class can build his or her own file server 
from scratch within the two-hour period. 
This includes installing log-in scripts, 
menus and applications. 

“We run 18 LAN systems, nine on 
100VG and nine on 10Base-T, so students 
have both systems in front of them. Nov- 
ell 4.1 is installed on nine of the systems 
from the 100VG LAN. After installation, 
the file servers are rebooted in a 10Base- 
T environment. The 100VG cards auto- 
matically switch from 100VG to 10-Base 
T,” Gibbs added. 

The Division has one HP 100VG 
AdvanceStack hub in the LAN/data com- 
munications classroom and two 16-port 
10Base-T switches with two 100VG up- 
links, which control most applications in 
the building. 

Following installation of the new net- 
work a number of side benefits were found. 
“If the system crashed or a problem arose,” 
said Gibbs, “we used to call the techni- 
cal staff straight away. If they were busy, 
the lesson would have been severely dis- 
rupted. 

“Now, the Hewlett-Packard hub can 
tell us within one second which machine 
is causing the problem. More often than 
not, it is just a loose cable that can be 
fixed by the teacher in the classroom. 

“Tt is faster for us to use the HP hub 
for fault-finding than it is to get out the 
test equipment,” he stated. q 


Why all fans 
are notthe same... 


Papst have over 40 years experience 2 oe SS i Features: 
and ‘know how’ in the development SES » & e Ball or Sleeve Bearings (proven in millions of 
and production of fans for electronic @& Q / installations. 
equipments. . ; e High reliability, long life expectancy. 
They have pioneered many innova- . 4 e Low noise. 
tions in the fan market including the (4 / e Numerous customer certifications. 
introduction of the first electronically — b y @ Safety approvals from International Authorities. 
commutated dc fan in 1974. P e Voltage: 115, 240 VAC and 12,24,48 VDC. 
Research into new applications continues in close @ Sizes: 60, 80, 92, 119, 135mm square and 150, 172mm 
association with Papst worldwide customers, the round units. 
‘intelligent’ fans presently being amongst the latest 
develop ment. AS 3902/ISO 9002 
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AN INDEPENDENT AUSTRALIAN COMPANY 
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e Capacitors e Connectors e Fans e Filters e Headers e Plugs e Rectifiers e Relays e 
e Resistors e Semiconductors e Sockets e Switches e Terminal Blocks e Varistors e 
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High-tech distribution for the ADF 












na cooperative tri-service 
— army, navy and air force 
— effort, the Australian 
Defence Forces (ADF) has 
_- streamlined its military hard- 
\ “= ware distribution channels 
with the installation ofa 
: ~_ sophisticated system of laser 
—— barcode scanners and RF ter- 
—  minals at its National Stor- 
— ca) age and Distribution Centre 
; (DNSDC) at Moorebank, NSW. 
The DNSDC is the largest 
~ single warehousing site in the 
™® southern hemisphere, cover- 
ing a total area of eight square 
~~. kilometres. The 40 warehouses 
: supply all ADF operational 
oF - units throughout Australia. 
> +. The DNSDC despatched all 
= the supplies and armament 
for the Australian forces effort 
during the Rwanda and 
= Mogadishu crises. 
The new inventory system, 
supplied and installed by 





* 
*. 









Ready, aim, fire! — the ADF keeps track of its inventory TechComm, uses laser bar- 
with barcode scanners linked to a wireless computer code scanners and RF and 


network. 


desktop terminals linked wire- 
lessly to a central computer 


Exhibitors rush for space at 
Electronica 96 


The giant Electronica electronics trade 
fair held every second year in Munich 
targeting electronic components and 
assemblies, opens its doors to an expect- 
ed flood of visitors from November 12 to 
15 this year. According to the organis- 
ers, Messe Munchen GmbH, demand for 
exhibition space at this year’s show is 
breaking records. Electronica 94 attract- 
ed some 2860 companies from 46 coun- 
tries and saw over 85,000 trade visitors 
from around the world look through its 
cavernous halls. The organisers claim 
this year’s show will be even bigger, and 
exhibition space is already at a premi- 
um. 
The number of product categories to 
be displayed has also been increased from 
the ‘94 show. There are seven product 
categories included in the exhibition this 
year: microchip products; assemblies and 
other subsystems; discrete semiconduc- 
tor components; other discrete compo- 
nents; system equipment; electro- 
mechanical components; system periph- 
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ery; and ED/EDA equipment and labo- 
ratory metrology. 

Events to be held in conjunction with 
the exhibition include a forum to exam- 
ine microtechnology as a future market. 
The forum will look at areas such as 
micromechanics, microoptics and all asso- 
ciated interconnection techniques. The 
forum will be run by the Association for 
Microelectronics, Microtechnology and 
Precision Mechanics (GMM). 

An important part of the events cal- 
endar will be the Electronica Forum, a 
podium discussion with world industry 
representatives, this year focusing on 
the topic “How the chip is changing soci- 
ety”. 

Anyone wishing to enquire about Elec- 
tronica 96 should contact the German- 
Australian Chamber of Industry & 
Commerce, tel (02) 261 4475, fax (02) 
267 3807, and quote Australian Elec- 
tronics Engineering. 7 


to keep track of all items in the huge 
inventory. The main computer is linked 
to the defence forces’ ten other distribu- 
tion centres around the country, and 
keeps track of over 850,000 separate 
inventory lines. 

The integrated RF systems dramat- 
ically reduce the time needed to process 
incoming and outgoing shipments, and 
eliminate many stocktaking tasks. Inven- 
tory information is scanned and trans- 
mitted to the central computer in real- 
time, so manual uploading is not required. 
The system has led to a 70% saving in 
processing time for shipments entering 
the Moorebank facility. 

Two 15-metre RF towers were built 
to give coverage over the entire site, 
enabling the wireless input terminal to 
be used in any location and remain in 
contact with the main computer. The 
towers each carry six radio transceivers 
as well as one hard-wired network, con- 
necting eight additional transceivers. 

The RF inventory system interacts 
with the Department of Defence host 
IBM mainframe at the National Defence 
Computer Centre in Canberra, to allow 
coordination of the DNSDC with other 
defence activities. q 


New cabling 


standard 


Standards Australia has recently released 
a new standard to provide a generic 
cabling system for all data protocols which 
will also allow integration of products 
from different vendors. 

AS/NZS3080 standardises modular 
plugs and sockets, which will lead to 
economy of scale for manufacturers 
because it is no longer necessary to have 
a range of connectors for different cabling 
infrastructures. The standard also sets 
minimum performance measures for 
structured cabling, insuring active equip- 
ment manufacturers have a base level 
from which to design products. 

Colin Browitt from the Standards 
Committee said “Standardising cabling 
infrastructure will benefit both the man- 
ufacturing side of the industry and the 
end-user in ways that will make the whole 
issue of cabling infrastructure cheaper 
and more flexible. The AS/NZS3080 stan- 
dard document is available from all Stan- 
dards Australia offices for approximately 
$70. o 








































DEVELOPMENT SYSTEMS 


hilips board level in- he DS-750 is a low 
circuit emulator for ‘ (eoh4 (0 (=01/=1 16) o)aal=saleinele) 
80C51 microcontrollers idarcie <jelejelelaes mali ilies 
and derivatives, the PDS51 87C750 microcontrollers at 





utilises bondout silicon and any frequency allowed by the 
offers transparent real time devices. It is serially linked to a 
in-circuit emulation without PC/XT/AT or compatible system 
stolen resources. This frees the and can emulate the micro- 


user to concentrate on the (efojayage) (se eciiare) s\iua\-eaaal-) ele) ie la 
project in hand, without obstructions a [ela< exralit-itele ele lal eltalse <elele< 
caused by any development system Yolo] ge=1 0) a) al-ye =e] 1Ke)1Hal =) gale gelee) alee) |e 
deficiencies. The DS-750 development tool features are: 


Probes and daughter board options Carlee ilaal-e sane clelelamcelers¥A@7aneelare 
are detachable and based on part 83C750 Microcontrollers: 
number development. Options need to 
be determined at time of ordering. 7 Janel ioe -lale) ~yiaalel cele mets \Wlele(ans 
For programming support of OTP/UV with Debug; 
parts, use the LCPX5X or LCPX5X-40. Programmer for 87C750, 87C751 and 
Either can be easily connected to your << 87C752 Microcontrollers; 
PC and both come complete with manual OF Source-level Debugger for C, PLM 


and driver software. and Assembler: 
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Windows is a trademark of Microsoft 
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The LCPX5X 
programs five 80C51 
family derivatives without 
additional adapters: 87C748, 
8/C/749, 87C750, 8/C751, 87C752, 87C451, 
87C552. Four zero insertion force sockets. 


The LCPX5X-40 programs eight 80C51 family 
derivatives without additional adapters: 87C51, 
8/C52, 87C550, 87C575, 87C652, 87C654, 87C524, 
8/7C528. Two zero insertion force sockets. 
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Communications of Olympic proportions 


saw more than just sporting records 

broken — it used the largest com- 
munications system ever created for a 
single sporting event, with over 10,000 
portable and mobile two-way radios, 6000 
pagers, 1200 cellular phones and 1500 
computer modems linked to form an inte- 
grated system. 

The system was developed by Motoro- 
la and used the company’s ASTRO and 
iDENT digital technologies to link each 
Olympic venue, supporting a cast of thou- 
sands of security, transportation and 
event-management personnel. 

Preparation for the event included a 
test model was assembled at Motorola’s 
38,000 square-foot Customer’s Centre 
for Systems Integration in Schaumburg. 
The exact footprint of the network’s lay- 
out in Atlanta was duplicated under one 
roof, including identical cable lengths 
and interconnections. 

Mark Moon, Motorola’s director of tech- 
nology for the 1996 Atlanta Olympic 
Games, said that the ability to stage and 
test a system of this complexity is a unique 


'['s Atlanta Olympics held last month 


service. “In less than three months the 
system was tested to the satisfaction of 
the Atlanta Committee for the Olympic 
Games (ACOG),” said Moon. “The digital 






According to Motorola, its system for the Atlanta Olympics was the “most sophisticated 


two-way radio network is one of the most 
sophisticated wireless communications 
systems the world has ever seen.” q 


wireless communications system the world has ever seen.” 


New player in local component distribution game 


Back: Nick Lim (lI), of BBS Electronics in 
Singapore and Tony Cooper, new business 
development manager for BBS Electronics 
Australia. Front: Behrouz Gholamrezaey (1), 
chairman of the BBS Group, and John 
Robinson, taking the helm of BBS 
Electronics in Australia. 
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nother player has arrived on the 

A ceecironies components supply 

cene. BBS Electronics Australia, 

a subsidiary of the Singapore-based BBS 

Group of Companies, plans to make a 

marked impact on the local component 
supply business. 

Also part of the BBS Group is BBS 
Electronics Pte Ltd in Singapore, an 
authorised distributor for high-profile 
electronic component giants such as AMD, 
Analog Devices, Augat, AVX/Kyocera, 
Bourns, and many others. 

BBS Electronics Australia’s manag- 
ing director, John Robinson, said his com- 
pany would offer specialised service to 
select customers with a strong empha- 
sis on establishing effective supplier part- 
nership arrangements. 

Robinson, who has been involved for 
more than 25 years in the sales, mar- 
keting and distribution of electronics 
components in Australia with companies 
such as Texas Instruments, VSI Elec- 
tronics and HarTec, said it was time to 
revert to the good, old-fashioned, per- 
sonalised, customer service approach to 
doing business. 

“The electronics component distribu- 
tion market has changed dramatically 
in Australia,” Robinson said. “The real- 
ity of the multinational, multi-aligned 


distributor is now here in Australia. How- 
ever, there is a definite need for the small- 
er, independent distributor who can pro- 
vide a full range and give focus to its 
activity.” 

Both Robinson and the BBS Group 
have invested considerably in establishing 
a business that they claim will serve the 
industry in a way other component sup- 
pliers have not. 

“T have learned a great deal about var- 
ious customers, their specific needs and 
the necessity of valued-customer service,” 
Robinson explained. “Customers are dis- 
illusioned by lacklustre service, and con- 
sistently-broken delivery promises.” 

The Australian office, established in 
Sydney’s north west, has a facility for 
centralised customer service and ware- 
housing. Robinson plans to establish 
sales offices in each major market region. 

Robinson and recently-appointed busi- 
ness-development manager Tony Coop- 
er, look forward to providing a serious 
alternative for local designers and elec- 
tronics component purchasers who are 
looking for a component supplier who 
understands their needs. 

“We will bring a new level of com- 
petitiveness, service and sanity to cus- 
tomers’ businesses,” said Robinson. © 
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The move is on fo LynxOS. The open 
standard for deterministic, hard real time 


response. 


While application developers have long been attracted to UNIX 

for its popularity, applications portability and rich system services, 
squeezing all that code into real time embedded targets was either 
impossible or too costly. Moreover, since it was created for work 
sharing, and not real-time, UNIX’s nonpre-emptive kernel, inability 
to prioritise user tasks, and slow interrupt servicing ensured it 
could not fully satisfy real-time requirements. 


That’s where LynxOS comes in. It was designed from the ground | 
up for complex, embedded real-time applications and wherever 
compliance to industry standards are essential. So now, developers 
get application portability standards like POSIX and UNIX APIs, 
with a blazingly fast, pre-emptible kernel, user prioritisable 
scheduling, and kernel threads for predictable and fast interrupt 
servicing — all in a compact ROM-able kernel that won’t be a 
memory hog. 


LynxOS is ideal for applications where memory is a premium and 
sophisticated, real-time capability a must. LynxOS can also be 
scaled up to become a self hosted development workstation 
complete with networking, windowing and software development 
tools. 


LynxOS also conforms to POSIX 1003.1 and implements all of 
1003.b (real-time) and 1003.c (threads) standards. 


PosixWorks = The Real-time Integrator 


PosixWorks fully integrates industry standard GNU C and C++ 
language tools, the TotalView debugger and TimeScan performance 
visualisation and analysis system with LynxOS. It supports systems 
ranging from compact embedded applications to complex, 
networked open systems, executing across multiple host platforms 
including Intel x86, Pentium, Motorola 680X0, PowerPC and 
SPARC. 


Call VME Systems for 
a free information pack. 





All trademarks are the 
property of their respective 
owners. 


Melbourne Sydney | 
26 Harker Street, Suite 306, 220 Pacific Hwy, 
Burwood, Victoria 3125 Crows Nest NSW 2065 
ey Phone (03) 9888 8211 Phone (02) 9966 1700 
Endoraed Fax (03) 9888 8271 Fax (02) 9966 1681 
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EMC 
MEASUREMENT 
SOLUTIONS 


oO OS ee By 


Rental is the answer 


Renting the Hewlett-Packard 
84110EM system is the 
answer to pre-compliance 
testing to EMC radiated and 
conducted emission 
standards. The system Is 
based on the 8591EM 
spectrum analyser with 
matched antennas, near field 
probe, and an LISN. 
Important features include: 


m Frequency range to 1 GHz 


m@ Fully automated 
measurements 


m@ |n-built regulatory limit 
values 


m@ Measurement results 
printer output 


m@ Probe for prototype 
development. 


Rent for as little as one day 
to a year or more. 


Kip} HEWLETT 


PACKARD 


For your copy of the ‘96 
Tech-Rentals catalogue, 
please contact: 


TECH 
RENTALS 


AUSTRALIAS INSTRUMENT 
RENTAL COMPANY 


MELBOURNE ___(03) 9879 2266 















SYDNEY (02) 736 2066 
BRISBANE (07) 3875 1077 
ADELAIDE _____ (08) 344 6999 
PERTH (09) 470 3644 
CANBERRA 06) 253 1825 










( 
DARWIN____- (089) 810 609 
AUCKLAND (09) 520 4759 
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IN BRIEF 


Siemens Semiconductor and Motorola Semiconductor are to build a joint 
chip plant for the latest generation fo DRAM memory chips, in Richmond, Vir- 
ginia in the US. The White Oak Semiconductor plant is scheduled to begin pro- 
duction in the first half of 1998 and will produce 64 megabit memory chips on 
200mm silicon wafers, beginning with a feature size of 0.35um and scaling down 
to smaller geometries. The facility will use state-of-the-art environmental, health 
and safety systems to protect employees and the surrounding communities. These 
will include systems for chemical transport, storage and handling, and traffic 
noise and flow control. ee. 


Rohde & Schwarz has established a web site offering four categories of 
information: What’s New - press releases and news; About Rohde & Schwarz - 
overview, history, milestones, marketing addresses; Products, arranged accord- 
ing to activity fields and applications; and Events - the complete training pro- 
gram and a list of the company’s participation in fairs for the year in advance. 
The address is http://www.rsd.de. oo 


Morris Productions has also set up a home page, containing information 
on products, services, technology and quality, as well as contact names and details. 
The address is : http://www.morris.com.au. 5. 


AMD has annexed its programmable logic division into a separate, whol- 





ly-owned subsidiary with the aim of better serving its PLD customers. The plan 
is to provide the flexibility and focus of a small company with the resources of a 
parent company with world-class technology and manufacturing. 8 


Corcom, a US component manufacturer represented here by R&D Elec- 


- tronics has put its three catalogues on the internet - RFI power line filters, sig- 


nal sentry filtered modular jacks, and power entry modules. The information 
includes dimensional drawings, test specifications, and distributor listings. Prospec- 
tive customers can use the selector chart in each catalogue to find the product 
needed and then click onto a screen to request samples, giving engineers access 


~ to drawings and technical data on their screen. The address is: http~/cor.com/home.html. 


_ Vince has 11 years experience in the 


Compaq has chosen Cabletron Systems to become a Systems Manage- 
ment Partner, under which agreement Cabletron’s Spectrum Enterprise Man- 
ager will be integrated with Compaq’s Insight Manager, enabling Spectrum to 
manage Compaq systems within a distributed enterprise. Using its object-ori- 
ented intelligence, Spectrum will automatically discover and model all Compaq 
systems and their relationships and place them within a topology view of the 
entire network. Users can then graphically view the status of the network and 
obtain statistics on all its devices and applications. a. q 


Vince Stafrace, formerly of Elmeas- _ ence in the industry and gained expe- 
co Instruments and Nilsen Technolo- 
gies, is to head a new Electronics Sys- 
tems Division for Powertel. The new 
division will market and support high- 


technology electronic test equipment. 


rience working with companies such as 
Analog Devices, Silicon Systems and 


Monolithic Memories. 


industry. Oo 


Software company Micrografx Australia 
has appointed Linda Birchall as Mar- 
keting Services Coordinator to oversee 
marketing and PR activities in Aus- 
tralia and New Zealand. aq 


Component maker Burr-Brown has 
announced the signing of Bryan Rooney 
as Vice President of Worldwide Sales. 
Rooney comes to Burr-Brown for Brook- 
tree Corporation where held a similar 
position. He has over 25 years experi- 





Bryan Rooney. 


Just some of our new products 
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As you may have already found out, there are 
plenty of suppliers who’ll talk about Flash memory 
products but to get the most out of Flash, you need 
Someone who can give you more. 

At HarTec, we pride ourselves on understanding 
Flash and can offer more voltages, more packages, 
more speeds and more tools. 3.3, 5 or 12 Volt 
programming; 2.7, 3.3 or 5V reads; from 2 to 32 Mb; 


and they’re second sourced. Quality 
: : Endorsed 
We also offer total support solutions like Company 
FlashBuilder software and programming tools to get Senda Asta 
your product to market quickly. With our range, we’re 
Sure we have one to suit your next or existing design. 
Made by Intel, sold and supported by = 
HarTec, the market leaders in Flash Technology. In ® 


PP 5.1. 


HarTec Limited Acn 006 584 596 

Head Office: 205a Middleborough Road, Box Hill 3128 
Telephone: (03) 9268 9000 _ Facsimile: (03) 9899 0819 
FreeCall: 1800 335 623 


NSW: Phone: (02) 9638 3966 Fax: (02) 9638 2020 ACT: Phone: (06) 239 1983 Fax: (06) 239 2559 QLD: Phone: (07) 3854 1911 Fax: (07) 3252 3419 
SA: Phone: (08) 8211 8499 Fax: (08) 8211 7292 WA: Phone: (09) 271 3022 Fax: (O09) 272 5598 New Zealand: Phone: (09) 278 0811 Fax: (09) 278 0822 
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DISTIRIBUTOR NEWS 


Augat has completed the ee of the fibre-optics produce and technologies ee of Porta Syctenc Comper 
tion. The deal covers the products, technologies and contracts of Porta Systems’ Aster and Porta fibre business units. Prod- 
ucts include optical couplers, attenuators, fibre distribution equipment, cable assemblies and connectors. William Fenoglio, 

Augat’s president and CEO said that “Augat will consolidate its fibre-optics research, development and certain production 
into an enlarged facility at the Augat-Aster location in Hopkington, MA in the US.” | oa 


Robinson Instruments, formerly Runcorn of the UK, a manufacturer of Partial Discharge test ae iceuredient sys- 
tems, has been acquired by the Hubbel Group of the US. Robinson’ s design and manufacturing operations have been merged 
with those of Hiptronics in New York. Macey’s Electrical of Sydney, the representative for Hiptronics 1 in Australia, will 
now provide full sales, service and technical support for all Hiptronics and Robinson products, covering existing equipment 
and new enquiries. ga 


Obiat has been appointed Australian agent and distributor for the Analogic range of data conversion products, miniature 
power supplies and data acquisition boards. Data conversion products include sampling A/D converters and 16 to 24-bit 


digitisers. Analogic also offers a range of low-noise dc-dc converters for use with high- performance a products, and var- 


ious data acquisition boards for a ap oee of applications. 


O 


Nylon Products has changed its 1 name, address and phone number. The new Ss is NPA Pty Lid. unit 15a/18-28 Gnas 
St, Kilkenny SA 5009, ph oe 268 27 33, fax (08) 268 155 


=. 


New eres memory subsidiary f for National 


ational Semiconductor announced 
in June that it has formed a new 
subsidiary consisting of its fam- 
ily logic, memory and discrete business- 


will become part of Fairchild Semicon- 
ductor include the wafer fabrication plant 
in South Portland, Maine, USA; the wafer 
fabrication plant in West Jordan, Utah, 


USA; and the test and assembly plants 
in Cebu, the Philippines and Penang, 
Malaysia. Oo 











es, to be called Fairchild Semiconductor. 
In the most recent quarter, these prod- 
uct lines represented approximately 25% 
of total sales and were profitable as a 
group. 

Kirk Pond, the new entity’s CEO, said 
“Fairchild intends to be a world leader 
in family logic, building on our large, 
loyal customer base for logic, as well as 
memory and discrete products...We will 
be careful to ensure a smooth transition 
of sales and service channels from Nation- 
al to Fairchild. In the short term we will 
be using National’s worldwide sales and 
service channels while we formulate a 
transition plan, in concert with Nation- 
al and our customers.” 

National Semiconductor sites that 


EMI - EMC — RFI 






















CALL THE PROFESSIONALS 
EMC Technologies Pty Ltd 


« Global Testing & Approval * EMI/EMC/RFI Engineering 
* Unbiased In-text Fixes + Specialist Consultation 


NEW SOUTH WALES 16/6 Gladstone Road Castle Hill NSW 2154 
Ph: (02) 9899 4599 Fax: (02) 9899 4019 
VICTORIA 57 Assembly Drive Tullamarine VIC 3043 
Ph: (03) 9335 3333 Fax: (03) 9338 9260 
http://www.emctech.com.au 
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The PA People’s rental division supplied communications and audio equipment for 
_the Indy Car Race on the Gold Coast recently, including over 2.5km of multichannel 
cabling. Distribution amplifiers, line drivers, extensive signal patching facilities and a 
_24-channel mixing console formed part of the massive communications network 
assembled for the event, routing all voice communications between master control, 
the three outside broadcast vehicles, helicopter and Channel Ten’s in-car camera, via 
a central communications patch matrix. O 
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MFB PRODUCTS PTY LTD NEIL MULLER PTY LTD NEIL MULLER PTY LTD DATA COMM 
114 Lewis Road, Wantirna South, Victoria 3152 74 Mary Street, Unley, S.A. 5061 79 Doggett St, Fortitude Valley, QLD 4006 Unit 3, 6 Sarich Crt, Osborne Park W.A. 6017 
Phone (03) 9801 1044 Fax (03) 9801 1176 Phone (08) 272 8011 Fax (08) 272 6127 Phone (07) 3252 7774 Fax (07) 3252 7793 Phone (09) 242 7766 Fax (09) 242 7727 
NEW SOUTH WALES NORTHERN TERRITORY TASMANIA 
MFB PRODUCTS PTY LTD DARWIN COMMUNICATIONS CENTRE HELEC (Sales & Systems) AMTRON AUSTRALIA 
Unit 9, 26 James Street, Lidcombe N.S.W. 2141 57 Albatross Street, Winnellie N.T. 0820 163A Campbell Street, Hobart, Tasmania 7000 17 Fortescue Loop, Heatheridge W.A. 6027 
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AUSTRALIA 


IT Solutions for Utilities August 
14-15, Hyatt Regency, Sydney. Con- 
tact: IIR Conferences, (02) 9954 5844, 
fax (02) 9959 4684. O 
Cards Australia ‘96 August 20-22, 
Sydney. Contact: AIC Exhibitions, tel 
(02) 2105/00, fax(02) 2238216. 
Growing the high-tech enterprise 
— Manufacturing Strategy for high- 
tech enterprises August 28, Aus- 
tralian Technology Park, Redfern, Syd- 
ney. Contact: The Warren Centre for 
Advanced Engineering, Rm 203, Level 
2, Engineering Faculty building J13, 
University of Sydney NSW 2006, tel 
(02) 351 3752. Oo 
PC 96 September 3-6, Melbourne. Con- 
tact: Australian Exhibition Services, tel 
(03) 9867 4500, fax (03) 9867 7981. F 
Elenex ‘96/SM ‘96 October 8-11, Mel- 
bourne. Contact: Australian Exhibi- 
tion Services, tel (03) 9867 4500, fax 
(03) 9867 7981. ‘2. 
Growing the high-tech enterprise 
— Encouraging entrepreneurs: how 
to build on their ability, October 
16, Australian Technology Park, Red- 
fern, Sydney. Contact: The Warren Cen- 





DIARY 


tre for Advanced Engineering, Rm 203, 
Level 2, Engineering Faculty building 
J13, University of Sydney NSW 2006, 
tel (02) 351 3752. O 
The Home Computer Show, Novem- 
ber 15-18, Melbourne. Contact: Aus- 
tralian Exhibition Services, tel (03) 9867 
4500, fax (03) 9867 7981. 0 
Networld+Interop 96, Novembe 

25-29, Sydney. Contact: Synergy Con- 
ventions, tel (02) 369 1242, fax (02)387 
5482. O 
ACOFT ‘96, December 1-4, Conrad 
Jupiters, Gold Coast, Queensland. Con- 
tact: Conference Secretary, ACOFT ‘96, 
IREE Society, P.O. Box 495, Milsons 
Point NSW 2061 tel (02) 9929 0099, fax 
(02) 9929 0587. OJ 
Visual Basic ‘96 December 2-4, Mel- 
bourne. Contact: GUI Computing (03) 
9818 6344, fax (03) 9818 7155. O 


OVERSEAS 


Surface Mount International: 
Advanced Electronics Manufac- 
turing Technologies, September 
8—12, San Jose, California, USA. Con- 
tact: Yolanda King, Miller Freeman 
Inc, tel +1 415 905 4994. 2 





Interfinish 96, 14th Interfinish Con- 
gress,September 10-12, Birmingham, 
UK. Contact: Interfinish 96 Secretary, 
IMF, Exeter House, 48 Holloway Head, 
Birmingham, B1 INQ, UK. Tel +41 121 
666 7190, fax +44 1216666316. © 
Systems ‘96, 15th International 
Trade Fair for Information Tech- 
nology and Telecommunications 
October 21-25, Munich. Contact: Tel 
+49 89 5107 461, fax + 49 89 5107 180701 
Wescon 96 International Electronics 
Conference & Exhibition/ IC Expo 
‘96 October 22-24, Anaheim Conven- 
tion Center, CA, USA. Contact: Wescon, 
8110 Airport Blvd, Los Angeles CA 
90045 tel +1 800 877 2668, fax +1 310 
641 5117, @ 
19th Convention of Electrical and 
Electronics Engineers in Israel 
November 5-6, Jerusalem, Israel. Con- 
tact: ISAS International Seminars, P.O. 
Box 574, Jerusalem 91004 Israel, tel 
+972 2 652 0574, fax +972 2 652 0558.9 
Electronica 96, November 12-15, 
Munich Trade Fair Centre, Germany. 
Contact: Margaret Lamy, German-Aus- 
tralian Chamber of Industry and Com- 
merce, Level 2 St Andrew's House, 464 
Kent St Sydney NSW 2000 tel (02) 261 
4475. 2. 





Discover powerful new 
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NW State of the art technology 
NEW Ideas from over 200 companies 


NEW Product releases 


From high voltage products to sophisticated surface mount technology, discover 
it all at Australia's largest electrical & electronics exhibition. Don't miss it. 


4 Staged concurrently with AUTOMATE Australia's leading manufacturing technology exhibition 


NEW 
NEW 


Innovations to improve your competitive edge 
Installation techniques 


INEM ~=6Ways to increase your profits 


COCKLE 2161/AEE 


The 8th Australian International Electrical & Electronics Industries Exhibition 


Melbourne Exhibition Centre 8-11 October 1996 
@ Tues 10am-6pm @ Wed 10am-6pm ®@ Thurs 12 noon-9 pm [LATE NIGHT/@ Fri 10am-4pm 


AUSTRALIA'S 


| a De ep oe Se 


EXHIBITION ORGANISER 


Australian Exhibition Services Pty Ltd 424 St Kilda Road Melbourne Victoria 3004 Australia Tel +61 3 9867 4500 Fax +61 3 9867 7981 


AES Web Address: http://www.ausexhibit.com.au 
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AES e-mail Address: Shows@ausexhibit.com.au 
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“More than just a collection 
of add-ons and libraries, 
the four components of 
this National Instruments 
package take timely 
advantage of Windows 95 
and the 32-bit OLE 
architecture of Visual 
Basic 4.0 to open up new 
possibilities in virtual 
instrumentation.” 


— Software Solutions 
March ’96 
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ComponentWorks 
OLE Controls for Data Acquisition and Instrument Control 


Put the power of Visual Basic to work in your The Leader in Virtual Instrumentation Software 
instrumentation systems with ComponentWorks, the National Instruments pioneered virtual instrumentation 
latest virtual instrumentation software from with the industry-leading LabVIEW and LabWindows/CVI 
National Instruments. software tools. ComponentWorks delivers the same 
advanced instrumentation technology to Visual Basic users. 
The Latest in OLE Software Technology Whether you’re acquiring temperature with a plug-in DAQ 
ComponentWorks is a collection of user interface objects, board, controlling GPIB instruments with instrument 
analysis routines, instrument drivers, and data acquisition drivers, or applying advanced signal processing algorithms 
controls for building virtual instruments in Visual Basic. to your data - ComponentWorks makes it easy in 
Constructed using the latest OLE technology, Visual Basic. 
ComponentWorks takes full advantage of For a FREE ComponentWorks 


the power and performance improvements brochure and to learn more about the | 


in Visual Basic 4.0 and the new 32-bit OLE Wir NATIONAL latest OLE control technology, call 


custom control architecture. INSTRUMENTS (03) 9 879-5166 or (02) 874-4100 
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Revolution by stealth 


























The “smart card revolution” seems at the moment to be a lot of hype with only scattered bursts 











of action. In this article we look at the Current position, of the Australian smart card industry, and 
what international clout it is likely fo have when the wave finally breaks. 











hetoric about a smart card rev- 

olution has been with us for some 

time. The Keating government 

was most vocal in its hopes and 
aspirations for this up-and-coming tech- 
nology, with the Howard government 
showing every sign of doing the same. 
Stories abound in the media regarding 
the revolution in convenience for con- 
sumers, and issues surrounding the tech- 
nology, such as privacy and security. The 
much-trumpeted “cashless society” still 
seems some distance off, however, and 
it would seem it is a process of evolution 
rather than revolution. 

Despite all the hype, and predictions 
of the world market being worth $2 bil- 
lion by the year 2000, the major players 
are taking it cautiously. While most in 
the industry seem to be awaiting their 
cue from the “big guns” (MasterCard, 
Visa and Europay), Australia’s initia- 
tives in this area are up there with the 
best. Our smart card industry is equipped 
with every necessary technology except 
the actual chips and is paddling along, 
looking over its shoulder, just waiting 
for the real wave to come; and when it 
does, it seems certain we'll be cruising 
out the front, surging Asia-wards. 

Everyone agrees that the widespread 
use of smart cards is inevitable. What is 
being discussed now is who, how and 
when. Australia has two main advan- 
tages in the smart card game. It has been 
keeping pace with European and US 
developments, being one of the leaders 
in the design of systems and encryption 
methods, and it is next to what is con- 
sidered internationally the hottest and 
biggest global market for smart cards, 
ie. Asia. Australia’s population means 


AUSTRALIAN ELECTRONICS ENGINEERING 
20 ~ AUGUST 1996 — 














by Justine Goue 


that our home market is small and is not 
considered to be where our main oppor- 
tunities lie. Europe is currently not a 
real option, as our smart card imports 
would attract a 12-13% duty, making it 
very difficult to compete with the Euro- 
pean manufacturers (though we impose 
no duties on them). The US has been 
resistant of recent years quite to tech- 
nologies developed outside its own indus- 
try, and its enthusiasm for smart cards 
has so far been slow. While Siemens pre- 
dicts that by the year 2000, the US, 
Europe and Asia would each be about 
30% of the market, for the moment it is 
clear that Australia’s big opportunities 
lie with Asia, with projections of 500 mil- 
lion smart cards in use in the Asia Pacif- 
ic region by the turn of the century. 
One of the big advantages of the Asian 





















market is that it is does not have the 
magnetic stripe infrastructure that is 
ubiquitous here, meaning that that tech- 
nology will essentially be bypassed and 
large parts of Asia will go straight to 
smart card technology. Singapore has 
already declared its intention of becom- 
ing a cashless society by 2000. Battery- 
operated smart card readers which do 
not need an electronic line to a bank will | 
mean that remote areas canbe serviced, _ 
making the technology much more acces- _ 
sible to less prosperous areas without 
traditional infrastructure. Asia also has 
the population to make a thriving Aus- 
tralian smart card industry possible. — 

One industry source commented to 
AEE that another jump the Australian 
smart card industry has on Asia is that 
currently the large card manufacturers 
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A Complete Solution for 
CPLDs and FPGAs 


YNTHESIS FOR $139 
Warp2 RELEASE 4.0 


Enhanced VHDL Synthesis for $139 

It’s surprising, but true. For only $139, Cypress’s new Warp2™ Release 4.0 offers 
better behavioural synthesis than tools costing more than $20,000! New UltraGen™ 
technology uses module generation to provide the best VHDL synthesis for FPGAs 
and CPLDs, as well as providing area and speed optimisation for precise synthesis 
control. 















Everything You Need for Real VHDL 
Designs 

Warp2 is a complete development 
system for all high-performance Cypress 
PLDs, CPLDs, and FPGAs. 


The Warp2 kit includes: 


e IEEE standard behavioural VHDL 
synthesis 


e Automatic fitting and place-and- 
route 


e VHDL & Verilog timing simulation 
output 


e NOVA functional waveform simulator 


e “VHDL for Programmable Logic” 
book 





Order Warp2 today and 
receive a free copy of “VHDL 
for Programmable Logic,” 
a comprehensive college 
textbook written by 
Cypress and published 
) by Addison-Wesley. 







Order the New $139 Warp2 Kit Now! 
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Warp2 Ultra — which adds Viewlogics’ 
Viewscreen Timing Simulator to 
Now you can get the VHDL Synthesis tool Warp2 package 
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do not consider that the degree of secu- 
rity necessary to manufacture smart 
cards is possible in Asia, whereas Aus- 
tralian businesses are able to guarantee 
the necessary security. 

Furthermore, industry research has 
suggested that the Asian market will be 
interested in purchasing complete smart 
card systems, with ongoing support. Since 
the opening of Cardcorp’s smart-card 
manufacturing facility last year in Syd- 
ney, Australia is now able to offer com- 
plete smart card technology systems. The 
only part of the whole system not ae 
duced in Australia is the actual 
chip, still sourced overseas. 

However despite all the plus- 
es of approaching the Asian mar- 
ket, Siemens sees the difficulty 
of integrating the many Asian 
cultures into the one technology 
as being a formidable task. Elec- 
tronics magazine EDN Asia com- 
mented that local Asian smart- 
card companies have the advan- © 
tage of experience in microcon- 
troller-based design, tight links 
to the rest of Asia, and access to 
low-production costs based in 
China. | 

Australia is seen interna- 
tionally as a good test site for 
new technologies due to our tra- 
ditional quick uptake and accep- 
tance of them, hence the healthy 
number of trials being conduct- 
ed here — four different trials 
are either running or have been 
completed, the most of anywhere 
in the world. Trials conducted so 
far include: Transcard, a Card 
Technologies Australia (CTA) 
stored value card which is con- 
tactless and reloadable and was 
trialled in Sydney's west; Quick- 
link, a contact reloadable card 
eck was trialled in Newcas- 
tle; Visa Cash, a stored value dis- 
posable card trialling on the Gold 
Coast, and MasterCard Cash, a 
normal MasterCard credit/debit — 
card with stored value capabili- 
ty, running as a trial in Canberra. 
Results from the trials have been pos- 
itive but not overwhelming. While Philips 
claims it has had an order from CTA for 
a million chips for national rollout of the 
Transcard, outcomes from the other tri- 
als have been less tangible. 

Perhaps the reason for the industry's 
reticence to be the first to commence 
large scale rollout is the pace of change 
and development of new technology. One 
system is still being piloted when anoth- 
er is introduced which leapfrogs over it. 
Another problem is that no parts of the 
industry seem to agree at the moment 
on where the real future of the smart 
card lies. There are several systems being 
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trialled internationally, and it seems that 
at least three or four will run in paral- 
lel for quite some time to come. All of 
these (namely MasterCard, Visa, Euro- 
pay and quite probably Mondex) are cur- 
rently contact cards, and the weight of 
their international presences will ensure 
their widespread use. 

These cards’ format is likely to be a 
multi-function card, like that currently 
being trialled by MasterCard, with cred- 
it/debit, stored value and EFTPOS on 
the one card (with the exception of Mon- 
dex which is currently stored value only.) 











Do you see what IC: lan Neville, ,, Managing Director of 
Cardcorp, with a strip of chips for embedding in SIM cards, 
_ beside the machine which does the actual embedding in the — 
company’s facility at ees Sydney. 


The future of eee sade seems to 
be more limited, probably limited to use 
mainly in public transport, though they 
are currently being touted as the stored- 
value solution for small purchases as 
well. However there seems to be gener- 
al agreement that the future of dispos- 
able stored-value cards will be short and 
sweet indeed. A recent survey cited by 
MasterCard found that 76% of the sur- 
vey s respondents would prefer to adda 
stored value feature to their existing 
credit or debit ATM card rather than 
having a stand-alone or disposable card 
— understandable, given most people’s 
already unreasonable load of wallet plas- 
tic. 


Another pediment to widespread 
rollout of a full smart card system i is the 
enormous investment needed in infra- 
structure, with the need for a majority 
of merchants having smart card termi- 
nals before people start to genuinely rely 
on their smart card instead of on cash. 
Keycorp feels it is well positioned to cash 
in on this as 40,000 of its EFTPOS ter- 
minals already installed here are smart- 
card capable, needing only a simple mod- 
ification to enable the feature. 

While the technology involved in smart 
cards has been evolving in leaps and 

bounds, debate on the issues sur- 
rounding them, such as privacy, 
has not kept pace. To try to address 
this, in September 1995 the Asia 
Pacific Smart Card Forum 
(APSCF) was launched to pro- 
mote the smart card industry in 























Australia, to ensure standards 
are in place for manufacturing, 
to develop a code of conduct for 
those in the industry, and try to 
resolve the impediments to the 
industry's growth. 
Glenn Carlos of the APSCF 
sees the three main impediments 
to the industry’ 
need for effective re 
privacy and securit: 
need for real inte 







and public education — unti 

nesses and governme ee. 
ments can see how the technolo- 
gy can be applied to their enter- 
prises, it won’t become widespread. 
The tackling of all of these con- 
cerns necessarily will take a lot 
of time, debate and resources, and 
it becomes clearer in the light of 













So far the Forum has produced _ 
a draft code of conduct, and in ~ 
May launched a multilingual smart 
card brochure on Australia’s capa- 
bilities, in Mandarin, Thai, Kore- 
an and Indonesian. The Forum 
has also been working closely with 
Standards Australia on coming up with 
appropriate standards for Australian 
conditions, using as a starting ones the 
European ISO and ICE; al 
half of the European stand 
passed by the relevant co tise as 
being acceptable and the rest need Aus- 
tralian modification. The first lot of inter- _ 
national standards will be published as 
Australian standards by the end of the 
year. At the moment there has been no 
agreement to publish any standards for 
contactless technology, which is a more 
complex area. | 
There is no doubt that when confi- 
dence in the technology rises in the indus- 
try and in the general community, there 


























































this why the so-called “revolu- 
tion” is failing to appearassuch. _ 
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In the example, reset trip threshold is 4.6V and reset timeout delay is 140ms. 29 to 00 
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are huge windfalls waiting for the Aus- 
tralian industry. In June, four of Aus- 
tralia’s leading banks agreed to use the 
Mondex smart card system, creating a 
very big opportunity for Keycorp, which 
was confident of winning Mondex certi- 
fication for its EFTPOS terminals, hav- 
ing already won Visa certification. An 
article in the Australian Financial Review 
quoted Keycorp managing director John 
Wood on the company’s terminals’ capa- 
bility of soon supporting all the smart 
card technologies around. “We got in 
early and that counts for a lot. Mondex, 
Visa and MasterCard are all proactive- 
ly helping us in export markets.” How- 
ever the Mondex rollout is not expected 
until late 1997. Wood estimates Aus- 
tralian sales of their smart-card-capa- 
ble terminals to reach $50m in 1997. 

A brochure on Australia’s smart card 
capabilities brought out last year by Uni- 
versity of Sydney’s Warren Centre for 
Advanced Engineering said there were 
five manufacturers of smart card termi- 
nals in Australian at the moment — 
Ingenico, Fortronic Technologies, Hyper- 
com, Keycorp and Intellect. While there 
is still only one card manufacturer, [an 
Neville, managing director of Cardcorp, 


r-- 


ards Australia 96, being held 
in the Sydney Convention and 
Exhibition Centre at Darling 
Harbour, promises to be a water- 
: shed for Australia’s burgeoning smart 

card indistry. A joint collaboration 

between AIC Conferences and the War- 

ren Centre for Advanced Engineering 

at the University of Sydney, the event 
| consists of a conference and an exhibi- 

tion on all types of cards — credit, loy- 
; alty, purchasing, security and smart 
cards. The event will be highlighting 
the Australian smart card industry and 
pointing at directions for the future, 
covering the latest technology affect- 
ing smart card applications, the secu- 
rity issues involved and current and 
potential uses of stored value cards. 
The exhibition will enable attendees to 
see, touch, try, and test the various 
technologies available, in the contexts 
of marketing, finance, transport and 
leisure. Entrance to the trade show is 






feels there will only be market enough 
for two when full multi-company roll- 
outs begin. 

Other Australian industry initiatives 
so far include: National Business Sys- 
tems’ provision of an embossing system 
for smart cards in Canton, China; Secu- 
rity Domain providing consultancy ser- 
vices to Singapore’s NETS stored value 
card project; Cardcorp is currently nego- 
tiating with companies in Thailand and 
Indonesia regarding exporting cards; 
ERG, through its subsidiary AES Pro- 
data, has provided an automated fare 
collection system for the State Transit 
Authority in NSW, whereby smart cards 
are used by bus drivers and inspectors 
as identificaiton cards to access the fare 
collection system on vehicles and to trans- 
fer information between the Authority’ 
mainframe and the vehicle’s system; AES 
Prodata has also developed the world’s 
largest contactless smart card fare col- 
lection system in Hong Kong, allowing 
passengers to travel on bus, ferry, rail 
or tram using the one card; AES Proda- 
ta has also won a major part of London 
Transport’s tender to install a contact- 
less card trial in Harrow, London, which 
was highly successful and has recently 


Conference and exhibition 
August 20-22, Sydney. 


free for members of the industry. 

The conference covers three days 
with common first and third days, and 
the second day streamed into either 
smart cards or co-branding and loyal- 
ty schemes. 

Highlights of the conference will 
include: Gaylon Howe, Senior Vice 
President with Visa Internation- 
al, USA speaking on the future of 
stored value cards including the results 
of worldwide Visa Cash pilot programs; 
John Wood, Managing Director of 
Keycorp Australia speaking on data 
security of financial transactions; and 
Bruno Lassus, Marketing Manag- 
er, Healthcare with Gemplus Inter- 
national, France speaking on health- 
care smart card applications. 

Francis Christian, Applications 
Manager-Smart Cards with Motoro- 
la USA will be speaking on whether 
the market and technology are in step 
for contactless technology. Francis is 








gone to tender for a similar system for 
London’s buses and Underground. The 
company has also been selected by a 
transport operator in Gothenburg, Swe- 
den to upgrade their magnetic stripe tick- 
ets to contactless technology. Melbourne’s 
Public Transport Corporation has also 
commissioned ERG subsidiary OneLink 
Transit Systems to design, supply, install 
and operate their entire fare collection 
system, covering bus, rail and trams with 
both magnetic and contactless cards. The 
system will be operated by OneLink for 
at least ten years. 

Applications for smart cards either 
already in existence or just around the 
corner include using a smart card to pay 
your electricity bills by swiping it in your 
own meter; home shopping; pay TV; home 
banking; interactive TV; controlling PC 
access, electronic data interchange, high 
speed toll paying, and medicare cards. 
It seems Australia’s potential as a world 
leader in smart card manufacturing and 
technology may only be limited by our 
industries traditional reluctance to invest 
in new technology, and by our own imag- 
inations in coming up with possible uses 
of it. @. 


Cards Australia 96 | 


currently a market development engi- 
neer for Motorola Semiconductor prod- 
ucts sector, focusing on applications for : 
contactless cards. He is a member of 
the US Smart Card Forum and is on : 
US standards committees for the devel- 
opment of contactless technology stan- ; 
dards. (PIC COMING) 

Other topics to be covered include 
overcoming technical problems and con- : 
sumer reluctance with regard to stored 
value cards; an update on the Master- j 
Card Cash trial running in Canberra; 
what UK banks are doing with smart 
cards; an examination of the legal issues 
surrounding cards-based electronic pay- 
ments; and evaluating the business 
case for a smart card system. 

To register or obtain further infor- 
mation, contact Erika Morton at AIC 
Conferences on (02) 9210 5700 or fax 
(02) 9223 8216 and quote Australian 
Electronics Engineering. : 
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Figure [a]. 
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Figure [b] 
Your rack. 








Seeeesessene 


You were expecting something a bit 
more complex? Well, with an HP 
subsystem, integrating VXI is easier 
than you think. And a lot less 
expensive. 


HP’s B-size subsystems are 
completely compatible with your 
rack and stack test equipment. So 
you can seamlessly incorporate VXI 
into your rack. And enjoy all of the 
benefits. With none of the hassles. 


Our pre-integrated subsystems 

come with the components already 
installed and connected together. We 
even Set all the switches, so you can 
start developing your test system at 
a higher level of integration. 


Whether you need a test solution 
for data acquisition, switching, or 
stimulus response, you can get a 
B-size VXI subsystem to suit 
your needs. 
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To find out how others have used 
HP VXI subsystems to take the 
frustration out of test development, 
call Tassia on 1800 629 485 (Aust-wide) 
or 9272 2902 (Melbourne callers) 
and ask for our free brochure. 


Getting started is just that easy. 


There is a better way. 
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First wavelet compression IC 


Analog Devices, available through Hartec, has 
released a wavelet-based video compression IC. 
The Analog Devices ADV601 Video Codec sup- 
ports from visually lossless to 350:1 realtime com- 
pression and decompression of broadcast-resolu- 
tion digital video (CCIR-601). The company is tar- 
getting the new device at the PC video capture 
and editing market. 

Symmetry, scalability, precision and error-tol- 
erance are key advantages of wavelet mathe- 
matics, which has benefits for a variety of signal 
processing applications, including video process- 
ing and communications. In wavelet compression. 
the silicon required for encoding is virtually the 
same as the silicon required for decoding, mak- 
ing the cost of encoding and decoding equal. Anoth- 
er advantage is that wavelets are a scalable solu- 
tion which can be adapted to the transmission 
infrastructure. The bit stream can be edited on- 
the-fly and scaled for viewing at whatever reso- 
lution and frame rate the target system or trans- 
mission channel can support. This is important 
for video where screen resolution varies, as well 
as for communications where line bandwidth 
varies. Precise bit-rate control is also important 
in many signal processing applications where 
defined transmission rates must be maintained. 
[841](7327) 
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Programmable IC monitors 
analogue signals 


IMP, represented by Veltek, has announced what 
it claims is the first user-programmable moni- 
toring and diagnostic data acquisition IC, which 
is the second member of its Electrically Pro- 
grammable Analog Circuit (EPAC) family. The 
IMP50E30 integrates the functions of over 18 dis- 
crete analogue and digital CMOS IC components 
to provide a flexible solution for monitoring the 
status of analogue signals, detecting system faults, 
supporting preventative maintenance, or advis- 
ing the level of system perishables and consum- 
ables. 

Programmable analogue and mixed-signal 
building block resources that are integrated into 
the IMP50E30 silicon include level and window 
comparison circuits, a serial analogue-to-digital 
converter, a 16-channel single ended or 8-chan- 
nel differential-input multiplexer, a manual and 
automatic channel scanner, a programmable-gain 
instrumentation amplifier and an input filter. 
Preconfigured utility blocks include a watchdog 
timer, voltage reference, input-connectivity or 
impedance monitor, general purpose operational 
amplifier and a sequence controller. Using Ana- 
log Magic software development tools, these capa- 
bilities can be configured by the user in a variety 
of modes and settings through the dual EEP- 
ROM/SRAM architecture. The same resources 
can also be reconfigured in-system via a host 
microcontroller in microseconds.[841](3946) 
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16-bit DSP family 


Veltek has announced from Motorola Semicon- 
ductors, the DSP56L811, the first part in Motoro- 
la’s new 16-bit DSP family. The CPU consists of 
three execution units operating in parallel, allow- 
ing up to six operations during each instruction 
cycle. The MPU-style programming model and 
optimised instruction set allow straightforward 
generation of efficient DSP and control code. The 
DSP56L811 supports program execution from 
internal or external memories. Two data operands 
can be accessed per instruction cycle from the on- 
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Launceston Tel: 347 333 


And over 35 Distributors 
Nationwide, including - 


NSW Sydney, Newcastle, Wollongong 
VIC Melbourne 


QLD Brisbane, Rockhampton, 
Townsville, Cairns 


WA Perth 


Call your Emona State office for the 
details of your nearest distributor 
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|PC Based Instrument §-—«- [nih hai 
Price Breakthrough ! 


Turn Your PC into a 50MS/s 
scope, Spectrum Analyser & Meter 


Pico’s new ADC200/50 and ADC200/20 are high speed interface boxes that con- 
nect directly to your PC’s parallel printer port. Used together with PicoScope 
Software they turn your computer info a professional high speed digital storage 
scope, spectrum analyser, AC meter & counter. 


¢ 50MS/s dual channel Digital 
Storage Oscilloscope 


. 









e 25MHz Spectrum Analyser 
e AC V and Frequency Meters 
e Lower cost 20MS/s unit also available 


¢ Comprehensive WIN and DOS soft- 
ware supplied 





¢ Multi-task 4 Instruments simultaneous- 
ly under PicoScope for Windows 


Tt SNe 


‘One off’ Events Captured in Real Time 

To assist in locating intermittent faults the 
ADC200 has two special trigger modes. 
The first is a ‘display overwrite’ mode: the 
scope is left running continuously. Any dif 
ferences from the normal waveform will be 
clearly highlighted on screen. 


Introduction 

The ADC200 simply plugs into the parallel 
port of your PC, no complicated setting up 
- just run the PicoScope for Windows soft 

ware and start measuring. By making full 


The second special trigger mode is a sin- 
gle shot/write to disk mode. The trigger 
can be set to capture only out of range 
signals with the scope again left running 
continuously. Later, all recorded events 
can be reloaded and examined. 
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Two Versions Available 
The ADC200/50 performs as a 50MS/s 


use of the Windows environment, it is pos- 
sible to view the signals on each channel 
in several ways simultaneously. Notice 
that the screen shot above shows the four 
instruments running simultaneously. 
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Large Memory for Fast Data Collection neta "OY 
The ADC200 has a much larger memory 
than most DSOs: 8K per channel. This 

affords users of the ADC200 some of the 
luxuries enjoyed by users of high end, 

expensive DSOs, such as capturing large 
amounts of data over a longer time peri- 
od, or capturing short bursts of data with 








operation up to 25MHz, while the lower 
cost ADC200/20 performs as a 20MS/s 
DSO with scope and spectrum analyser 
operation up to 1OMHz. 


a great amount of detail. pico 

lect- 
apsie ded trigger delays can i ec ee oe 
e te Increments, ensuring y at the WNIE readers quote 7200 
required part of the waveform is captured. EN readers quote 230 
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Teklools «ssi “(he 
scope Display DM adc = LG Ultimate DMM “Diplay 


Display e Dual Display 


Tektronix’ WaveMeter * Autoranging The DMM870 offers ° Centre/Zoom 


is a 3 3/, digit eVDC&ADC extraordinary relia- Bar Graph 

autoranging TRMS °©VAC&AAC _ bility and confi- ¢ Autoranging 

DMM with 5MHz True RMS dence of measure- y jo VDC&ADC 

scope display. : Ale ment with 0.06% |? ae ne AC 
3 sg rue 

For technicians and . ee i accuracy & 4 3/, mS | «Ohms 


engineers who need a digit resolution. 


e Continuity . | ¢ Frequency 
convenient" way of The DMM870 offers e Capacitance 
quickly checking the SCOPE Mode all the measurement e dB and dBm 


waveshape of a mea- 
sured signal, as well as 
checking for noise, 
glitches and distortion. 


e SMHz scope facilities listed on the 
¢ 16MS/s right, plus the conve- 


digitiser nience of simultane- 
eAC/DCV&A ays dual measure- 


e Temperature 
e Diode 

e Time Stamp 
e Ims 





The basic DC accuracy ol ° er ments, and the ability \ aA Peak-Hold 

é 7 : ikes & “ e Auto Hold 
rovaieqeO =” Tektronix come” ome ® “Tektronix. af 
Display resolution is d Pre, Post & e MIN/MAX/AV 


. the high speed peak : 
. AEE readers quote 8101 Centre Trigger ale P AEE readers quote 8102 
128 x 64 dots, with WNIE readers quote 1201 . Auto/Manual hold, even with time = WNiE readers quote 1202 ° Memory 


backlighting. EN readers quote Ranging stamping information. EN readers quote 232 « Delta Mode 


TekScope (i i 
True 500MS/s Digital Storage Scope 


Tektronix THS720 TekScope combines a full featured 100MHz Digital Real Time oscilloscope with a 
True RMS digital multimeter and data logger, in a — affordable, battery operated instrument. 
Why You Need One ADC per Channel 


An easy test for a scope: connect 
both input channels to the same test 








Each channel “Digital Real 
is indepen- : ses Time” technology 























point and try capturing a repetitive or dently isolated captures what &y 
even better, a single shot event. fr a chassis : other scopes miss / 
and other : 
The diagrams below illustrate the dif- Aeinnale . 91 suionatie 
ference between scopes with a time- ’ | 
shared digitiser or dual ADCs. 4 Ean pene 
Scope with True RMS / RS-232 d 
Dual Digitisers: autoranging 4 computer and printer inter- 
= graoa DMM with F I face, with in-built printer drivers 
tied fo a single . 4 
test point: reli- data logging @ 2 ; a ; 
—. able display. oe 2 _ Advanced triggering, including 
| ‘5 7 Dual djaitisers \ . pulse width and video 
1 Digitiser: for full band- ' Tektronix 
| both channels width an d ! y: 
tied toa single I ces A CLL TEL AA ARTES aoe 
test point: unre- sample rate on AEE readers quote 8103 
liable display ! each channel WNIE readers quote 1203 
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From 1 to 22 Channels 8 Ch Temperature Logger 


Pico’s TC-08 is a low cost thermo- 
couple to PC interface with 8 
inputs. It connects directly to the 
PC’s serial port. 





A unique range of small, voltage 
input instruments which connect 
to the PC’s or Laptop’s external 
parallel or serial port. 


The software for each instrument 
includes Pico’s very flexible Data 
Logger/Chart Recorder software 
package, Picolog, which allows 


recording of signals over a few sec- pico 


onds to days or weeks. The recorded onering povaners ii ae alg log: 
data can be exported to other pack- AEE readers quote 8104 ging and data processing functions. AEE readers quote 8105 
snies-apniinied ae reales WNIE readers quote 1204 Data can be displayed in real time, WNIE readers quote 1205 

g ia , alr EN readers quote 234 graphed, tabulated, or printed. EN readers quote 230 


Seven different types of thermocou- 
ples can be used: B, E, J, K, R, S&T. 


PicoLog Data Logger/Chart Recorder |@® 
software is supplied as standard, 
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GW produces a wide range of afford- 
able DC power supplies, with single 
and triple outputs, and analog or digi- 
tal readouts. 


Some of the models stocked by Emona incl: 


GPS-1830 1 x 0 to 18V/3A 
GPS-1850 1 x 0 to 18V/5A 
GPS-3030 1 x 0 to 30V/3A 
GPC-3030 2 x 0 to 30V/3A & 1 x 5V/3A 
GPC-6030 2 x 0 to 60V/3A & 1 x 5V/3A 
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RF Test Instruments 








DC Electronic Loads are dedicated 
instruments for quickly and efficiently 


any DC power supply or DC source. 


Replacing the traditional methods of test- 
ing DC sources with banks of power resis- 
tors and 3 or more measuring instruments, 
Kikusui’s DC Electronic Loads provide: 


¢ A single compact instrument with integral 
V,A&W meters. 

¢ Multiple Static & Dynamic Testing Modes. 

© Satety in testing high current sources. 

e Stand alone front panel programmability. 

e PC-based programmability. 

¢ Simple Master/Slave control of multiple 
units to increase load capacity. 


Kikusui units offer up to five operating 


testing the performance and stability of 











modes, including: 


(1) Constant Resistance Mode (2) Constant 
Current Mode (3) Constant Power Mode 
(4) Constant Voltage Mode & (5) Dynamic 
Load testing (switching between 2 preset 
load settings with variable frequency & 


duty cycle). 


Individual Kikusui DC Electronic Loads are 
available from 7OW to 1000W. Multiple 
units may be connected in parallel to 
increase capacity to several kilo watts. 


@KIKUSUI 
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Affordable Spectrum Analysers from around $5,000 


Promax, a specialised European manu- 
facturer of test equipment, offer 2 pro- 
fessional RF spectrum analysers, with 
frequency ranges of up to 1.75GHz. 


Promax spectrum analysers are outstand- 
ing for their simple operation, their on 
screen dynamic range of 80dB and their 
ability to display from 1MHz to 1OOOMHz 
in a single sweep. 


Standard features include: 
¢ automatic selection of optimum resolution 


bandwidth; 








As well, the TDS 300’s include 21 auto- 
matic measurements from frequency and 
time measurements to RMS voltage calcu- 
lations and various maths functions. 


e Brisbane Tel - 3367-1744 





¢ log (dB) and linear (DIV) display modes; 

e switchable 50ohm and 75ohm input; 

¢ ]20dB total dynamic range; 

e normalisation function to correct for effects 
of cables, connectors, etc; 





“Overpowered - Underpriced” 
Vigital Real Time Scopes 


Tektronix’ affordable TDS-300 series offers the user brilliant signal cap- 


ture, display and measurements facilities at unheard of prices in 
1OOMHz, 200MHz and 400MHz bandwidth Digital Real Time scopes. 


¢ In-built FFT for simultaneous spectrum analyser and scope display. 

¢ In-built MD-DOS™ floppy drive for quick and easy transfer of data points and 
waveforms (PCX, TIFF, etc) to PC programs (200/400MHz models only). 

¢ Five times oversampling on each input offers true high speed single shot signal 
capture of real-world signals at 2GS/s, 1GS/s and 500MS/s. 


¢ Traditional Delayed Timebase for zoom and accurate signal measurement. 


Priced trom just $3,995, excluding tax, for 


the 1OOMHz dual channel model, 
Tektronix now offers unbeatable value in 
high performance scopes. Call now! 


e Perth Tel - 361-4200 





The AE-566 is Promax’ top of the line, 
high accuracy 1GHz analyser with built-in 
tracking generator. 


The 1GHz AE-366 is lower in cost, with- 
out tracking generator. It is ideal for TV 
and CATV applications. 


The CV355 option extends the input range 
of the AE-566 & AE-366 to 1.75GHz. 


PROMAX 
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‘Tektronix 
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Better Designs 





- Faster 


Guaranteed 
with 
Electronics 
Workbench 


Just click and drag to create and 
edit circuits. Mix analogue and 
digital devices in any combination 
with full control over values, com- 
ponent models and behaviour. Try 
‘what if’ scenarios and fine tune 
effortlessly. And on-screen wave- 
forms always match actual circuit 
response. You'll create better 
designs faster - Guaranteed! 


Guaranteed Satisfaction 

Join over 70,000 customers and experi- 
ence the power, flexibility and value 
that only Electronics Workbench offers. 
Receive unequaled service and free, 
unlimited local technical support by 
phone, fax, e-mail and also Interactive's 
WWW, CompuServe and BBS. You'll 
be delighted. 


True Mixed-Mode Power 


Connect any analogue or digital device 
to any other device without limit. 





ectronics | 
orkbench | 










lectronics | 


OF 
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Integrated 32-bit SPICE analogue and 


native-mode digital simulation. 


Real-World Digital 

Real-world TTL and CMOS, complete 
with propagation delays and fanout. 
Unique at this price. 


Real-World Results 

Unlimited supply of over 200 device 
and IC types providing 350 real-world 
component models, with another 2,100 
component models available as Model 
Sets. All perform as real devices do. 


Netlist Connectivity Option 

With the SPICE I/O option your designs 
can be imported and exported to other 
SPICE-based simulators such as PSpice 
and MicroCap. 


PCB Export Option 

The optional PCB Export will enable you 
to export the schematic files into popular 
PCB design packages such as Protel, 
OrCAD, Tango and others. 


__ Electronics Workbench 


VERSION 4.1 FOR WINDOWS 
95/NT/3.1 AND MACINTOSH 


Ask about the Engineer’s Pack with thou- 
sands of additional models and more. 
Version 4.0 users call for your free 
upgrade. 


Download the demo from Interactive’s 
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Temperature & 
RH Recorders 


Escort Juniors are 
low cost, self con- 
tained electronic 
temperature and 
humidity recorders 
for industry, cli- 
mate monitoring, 
perishables trans- 
port and storage. 













The Escort Junior range of temperature 
and humidity recorders are « 
your insurance that the 
goods and services you 
provide meet necessary 
specifications. 





They are available in three ~~ 
versions with either internal or 

external temperature sensors, as well as a 
model with both humidity and temperature 
sensors. 


Data is securely recorded in non volatile 
memory which remains 

available for down- 
+ loading even in the 
event of battery fail- 
ure or removal. The 
lithium battery has a 
typical two year ser- 
vice life. 







The Juniors record in real time and can be 
programmed to start on demand by mag- 
net swipe or with a specific date and time 
wake up. The electronics are housed in a 
robust ABS plastic case which fits easily 
into the Reader Interface for serial data 
transfer to a PC. 


Alternatively, the bat- 
tery powered Escort 
Junior Chart Reader 
allows fast and con- 
venient “on site” 
downloading of data 
in graph or 
over/under specitica- 
tion list form in those 
situations where PC’s 
are not available. 


Tech Innovators 
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chip data RAM 

Other features of the DSP56L811 include: 2.7- 
3.6Vdc operation plus WAIT and multiple STOP 
modes; computer operating properly (COP) plus 
RTI timers; hardware DO and REP loops; three 
programmable timers; synchronous serial inter- 
face (SSI) supports Asynch and Synch Network 
mode using frame synch and up to 32 time slots; 
1k x 16 program RAM, 2K x 16 X-data RAM; con- 
troller style addressing modes and instructions; 
20 MIPS at 40Mhz in a 100 pin TQFP package. 
[841](3946) 
ENTER 2802 ON CARD 


DSP core targeted for 
microcontroller markets. 


Zilog has unveiled its Z893X3 family, available 
from R&D Electronics, which offers a cost-effec- 
tive DSP-based alternative to embedded con- 
trollers traditionally used in credit card readers, 
Caller ID, motor control, security systems and 
telephony applications. 

The 20MIPS 16-bit Z893X3 family features 
powerful on-chip peripherals to simplify product 
development and reduce system costs. The 4-chan- 
nel, 8-bit A/D converts analogue to digital sig- 
nals, the SPI (serial peripheral interface) min- 
imises pin count, two watch-dog timers provide 
system recovery, 40 I/O lines support many types 
of application requirements, and a PLL (phased- 
lock loop) driven clock reduces power consump- 
tion. 

To support a wide variety of development needs, 
the Z893X3 family features the cost-effective 
Z89323 with 8Kwords of ROM and the Z89373, 
an one time programmable version for prototypes 
and early production builds. For systems requir- 
ing more than 8K words of program memory, the 
Z89393 family member can address up to 64K 
words of external pro gram memory. 

The Z893X3 DSP family is source and object 
code compatible with the existing Z89321/371/391 
devices, providing designers an easy migration 
path from one DSP family to the next. [841](70) 
ENTER 2803 ON CARD 


CD-ROM drive upgrades 


Three new devices from Zatek Australia allow 
designers to easily upgrade CD-ROM drives from 
4X to 6X and 8X systems. The ICS9120-47/48/49 
frequency generators or, clock chips, offer back- 
ward compatibility and the flexibility to match 
different DSP frequencies. 

Three chips feature four pre-programmed fre- 
quencies to reduce component count, while pro- 
viding all clock requirements for CD-ROM drive 
applications. These include the 16.9344MHz micro- 
controller, 22.5792MHz interface controller, and 
the 33.8688MHz data decoder. The 9120-47 includes 
a 50.8032MHz DSP clock; the 9120-48 includes 
the 42.336MHz DSP clock; and the 9120-49 chip 





includes frequency generation for a 67.7376MHz 
DSP clock. 

Besides CD-ROM drives, the chips can be 
implemented in other high-performance multi- 
media audio drives because they provide the nec- 
essary 33.8MHz clock required by such popular 
sound synthesiser chips such as the Yamaha OPI 
3, OPL4, ICS2002. The chips also provide 24.6Hz 
and 16.9Hz clocks required by many CODECs. 

The devices feature the high accuracy and low 
jitter — +85ps 1 sigma — characteristic of ICS 
clock chips. The low-jitter PLLs meet the 150ppm 
frequency tolerance required by CD-ROM drives 
and multimedia applications targeted by the chips. 
[841](8897) 
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First Flash combo chip 
announced 


Atmel Corporation has announced what it claims 
is the industry’s first IC that combines two dif- 
ferent memory functions on a single chip and has 
the ability to do both read and write functions at 
the same time. Available from GEC Electronics, 
the device is currently being sampled to poten- 
tial customers. 

The AT29C432, registered as the Concurrent 
Flash, integrates a 4-megabit Flash memory and 
a 256Kbit parallel EEPROM to provide concur- 
rent read while writing capability. The device is 
available in 5V as well as 2.7V versions and oper- 
ates from a single supply voltage for both read 
and write functions. 

The 4 megabit Flash portion of the Concur- 
rent Flash is configured as a 512K by 8 bit array, 
containing 2048 individually-reprogrammable 
sectors of 256-bytes each. The device has a read 
access time of 120ns and a maximum sector rewrite 
time of l|Oms. A separate erase cycle prior to writ- 
ing is not required. 

The EEPROM portion of the AT29C432 is con- 
figured as a 32K by 8 bit array with byte or page 
(16-bytes per page) write capability. For high 
endurance, internal error detection and correc- 
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Power Instrumentation Amps 


INA128 and INA141 are low power, general 
purpose instrumentation amplifiers offering 
excellent accuracy and wide bandwidth— 
even at high gain (200kHz at G=100). 
A versatile 3-op amp current-feedback 
design, small size, and low cost make 
these amps perfect for a wide range of 
applications including industrial measure- 
ment and control, test and measurement 
equipment, and medical and scientific 
instrumentation. Companion dual versions, 
INA2128 and INA2141, save space and 
lower cost in multi-channel applications. 









Gain : ees. 
INA128 key specifications include 50yV 
max offset voltage, 0.5yV/°C max drift, 5nA 
max input bias current, 120dB min CMR, 
and a low 700uUA quiescent current. INA141 
fixed-gain version provides similar perfor- 


mance and has excellent gain accuracy 
(+0.05% at G=10). 


INA128 and INA141 are available in 8-pin 
plastic DIP, SO-8 surface-mount packages; 
dual versions come in 16-pin plastic DIP 
and SOL-16 surface-mount packages. 


“p ower Miser? 1A 
Consumes Only 350pA 


INA118 is a precision instrumentation 
amp ideal for battery powered systems 
and other low power applications. It’s a 
power miser—operates with power supplies 
as low as +1.35V, or single supply oper- 
ation to 2.7V. Quiescent current is only 
350uA. Ideal for portable instruments, 
thermocouple amplification, medical 
instrumentation, and general purpose 
data acquisition designs—available in 
8-pin DIP and SO-8 surface mount. 


BURR - BROWN® 
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tion (ECC) has been incorporated into the design. Like the Flash 
array, the maximum write cycle time is 10ms and the read 
access time of the EEPROM array is 120ns. 
The Concurrent Flash uses the same voltage to read and write 
for both the Flash and EEPROM arrays. [841](13121) 
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Surface-mount Darlington for high gain 
current drives 


The FZT603 Darlington from Zetex, available through GEC Elec- 
tronics, offers useful forward current gain well up to 6A and a 
continuous collector current capability of 2A. 

Available as an E-Line packaged device, this SOT223 Dar- 
lington is to use in automotive, telecomm and instrumentation 
equipment, and suits relay, solenoid and lamp driving duties. 

The NPN FZT603 has a minimum hp figure of 5k for an Ic 
of 500mA and Vog of 5V — a performance making it suitable 
as an interface for microcontroller and logic output circuits. With 
Vcpo and Vero ratings of 100 and 80 volts respectively, the 
device is comfortable in the higher voltage domain. [842](13121) 
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Regulator has low 30mV dropout voltage 


The ZLDO low-dropout regulator from Zetex, available from GEC 
Electronics, features 30mV dropout voltage for an output cur- 
rent of 100mA. Three versions provide fixed output voltages of 
3.3V, 4.85V and 5V. 

The ZLDO has a sensing circuit that monitors input voltage, 
warning of low battery output should the input voltage fall to 
within 300mV of the regulated output voltage. The regulator has 
been optimised for low quiescent current, typically 600pA, for a 
load current of up to 300mA. 

The chip includes a sleep mode. Driving the device’s shut- 
down control input with microprocessor logic places the device 
in sleep mode, drawing only 11pA. [841](13121) 
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Serial peripheral interface (SPI) 
EEPROM portfolio 


National Semiconductor has announced three new Serial Periph- 
eral Interface (SPI) devices, available through Avnet VSI. The 
NM25C020, NM25C040, and NM25C160 were designed to opti- 
mise microcontroller performance in applications needing non- 
volatile storage. 

National’s SPI EEPROM family solves the speed constraints 
that arise from faster microcontrollers. Existing EEPROM mem- 
ories require several NoOP (no operation) instructions in the 
microcontroller’s program, which waste cycles while interfacing 
with the EEPROM. National’s EEPROMs require fewer NoOP 
instructions, allowing more of the performance capability of the 
microcontroller to be used for code execution. 

These new devices offer data transfer rates of 2.1MHz and 
operate from 2.7V to 5.5V with standby and operating current 
of 50uA and 3mA respectively. They guarantee typical endurance 
of one-million cycles and have data retention capability in excess 
of 40 years. National’s SPI EEPROM family offers both hard- 
ware and software write protection. Device programming is self- 
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THE LEADER IN PASSIVE /CHIP TECHNOLOGY 


Product Type Frequency Range 
Pictures not to scale 10kHz 100kHz 1MHz 10MHz 100MHz 1GHz 10GHz 










Chip Solid Inductors 
BLM Series 





Chip Filters with Built In Capacitors 
NFM Series 





Ferrite Bead Inductors 
BLO Series 


Disc Type EMI Filters 
DS/DSS Series 


Block Type EMI Filters 
BNX Series 


Common Mode Chokes 
PLT Series 


AC Line Chokes 
PLA/PLC Series 


Feed-Thru Capacitors 
DF200 Series 


Murata chip technology has won world wide acclaim — for advanced production techniques, for extremely compact 
construction and for unsurpassed quality. Murata chips have excellent heat and shock resistance. They’re washable 
and they're suitable for both flow and reflow soldering. 


In addition to the EMI products illustrated,we can 
provide a wide range of chip components including — 

@ Monolithic Ceramic Capacitors 

@ High Frequency Chip Capacitors 

@ Trimmer Capacitors 

@ Trimmer Resistors 

@ Chip Coils 

@ Chip Filters (AM & FM) 


7 en ere ____ IRH Components Division, Bell-IRH Industries Pty Ltd 
You can benefit from Murata expertise — high quality re 


chip components suited to your automatic insertion Sydney : Tel : (02) 9364 1766 Fax : (02) 9648 3505 


needs whether taped, in magazines or in bulk. Melbourne: Tel: (03) 98888010 — Fax: (03) 9888 0280 
Adeliade: Tel: (08) 3540588 — Fax: (08) 352 7755 














. TOLL FREE: 1800.25 2731 
Actual Size eek SES eho TS ES as 
8 & 3 oe & Res oe 3 span: oe £2 Ce ipitieateies 
MONOLITHIC CHIP TRIMMER CHIP SEMI-VARIABLE MICROWAVE CHIP COIL CHIP FILTER CHIP RESONATOR 
CHIP CAPACITOR CAPACITOR EMI FILTER RESISTOR BANDPASS FILTER (AM-FM) (CERALOCK®) 
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timed with a maximum of 10 milliseconds. A sep- 
arate erase cycle is not required before the start 
of a write cycle. [841](65) 
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Complete 3x2 audio mixer-on- 
a-chip 





Analog Devices’ SSM2168 is a functionally com- 
plete 8-input audio mixer-on-a-chip, available 
from Hartec. It accepts eight audio channels, pro- 
vides user-friendly control of volume in 63 1dB 
steps, and can mix individual channels to either 
the right, left, or both outputs. It replaces multi 
chip solutions in computer audio systems and 
improves audio fidelity. The SSM2163 also employs 
an industry-standard three-wire serial interface 
and one data output terminal to daisy chain mul- 
tiple SSM21638s for high-end multi-track audio 
systems. A single mute pin, when driven by a 
microprocessor reset signal, will silence all eight 
audio channels simultaneously. No additional 
external components are needed for fully speci- 
fied operation. 

Signal-to-Noise is -82dBu (OdBu = 0.775Vrms), 
with an additional 10dBu of headroom, resulting 
in a total harmonic dynamic range of 92dBu. Total 
harmonic distortion plus noise is only 0.007% at 
1kHz with all levels set for unity gain. This mixer- 
on-a-chip can be powered by a single (+5V to +14V) 
supply or dual (+4V to +14V) supplies. 

The SSM2168 is suited for automating many 
computer audio systems, from high-end multi- 
media workstations to low-cost PC sound cards. 
Other applications include professional audio mix- 
ing consoles, broadcast equipment, intercom and 
paging systems, and musical instruments. 
[841](7327) 
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AMD has expanded its 5.0 Volt-only Flash offer- 
ings with the Am29F800, an 8Mbit device that 
fills out the Am29F xxx family, already available 
in densities ranging from 1 to 16Mbits. The 
Am29F80, available from Avnet VSI, targets 
emerging applications such as digital TV set-top 
boxes, network laser printers and other telecom- 
munication applications. 

AMD’s single power supply Am29F800 is a 5.0 
volt-only 8Mbit flash memory device configured 
as 512K by 16bits or 1M by 8bits. The use of 5.0V 
only operation eliminates the need for a 12.0 Volt 
power supply, which reduces system cost and sim- 
plifies board layout. 

AMD’s Embedded Program and Embedded 
Erase algorithms simplify flash operation by 
automating the erase and program operations on 
the chip, thereby improving system-level perfor- 
mance by freeing the host CPU from dedicated 
control of the device. Embedded algorithms auto- 
matically detect and correct for over-erase and 
eliminate program/erase software implementa- 
tion errors associated with first-generation man- 
ual algorithm Flash devices. [841](65) 

ENTER 2810 ON CARD 


Reprogrammable logic device 


Cypress Semiconductor has expanded its pro- 
grammable logic device (PLD) offerings with the 
introduction of the PALCE20V8, a Flash erasable 
and reprogrammable device which is pin and func- 
tionally compatible with Generic Array Logic 
products and is available from Braemac. 

The device is available in QSOP (Quarter-size 
Small Outline Packages) packaging, a feature of 
Cypress’s line of standard programmable logic 
devices. The QSOP package, which measures only 
150mil wide with a 25mil pitch, reduces board 
space by 65% when compared to PLCC packag- 
ing. It also reduces ground bounce significantly 
due to the lower ground lead inductance — approx- 
imately 20% of the ground bounce for PDIP pack- 
ages. 

The product has a user-programmable macrocell 
which includes output polarity control and enables 
the device to function as a superset to familiar 
24-pin PLDs. [841](4274) 
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SRAM for fast 3-D graphics 


Micron Technology, represented by Reptechnic, 
has released its MT41LC256K32D4 8Meg SRAM, 
which includes both standard Synchronous DRAM 
(SDRAM) in a 256Kx82 configuration, and addi- 
tional graphics features for improving 3-D graph- 
ics performance. 

The JEDEC-standard device in also called a 
Synchronous Graphics RAM (SGRAM) because it 
includes both the standard SDRAM features plus 
additional graphics features. 

The device comes in a 100-pin TQFP package 
and is designed to operate in 3.3V, low-power mem- 
ory systems. With JEDEC-standard features such 
as 8-column block write and write-per-bit modes, 
dual bank, pipelined architecture and program- 
mable burst lengths of 1, 2, 4, 8 or full-page, Micron’s 
8Meg SGRAM will fully support the higher band- 
width requirements and faster display refresh 
rates required by sophisticated graphics applica- 
tions. [841](155) 

ENTER 2837 ON CARD 





ICD has available Analog Devices’ ADSP-21062 
SHARC digital signal processor (DSP). The 32- 
bit device features 2M of dual-ported SRAM on- 
chip. Fabricated in a high-speed, low-power CMOS 
process, the chip has a 25ns instruction cycle time 


Scalable encoder chipset for 


and operates at 40MIPS. 

Features of the device include: Super Harvard 
Architecture — four buses allow dual data fetch, 
instruction fetch and nonintrusive I/O; 25ns 
instruction rate, 40MIPS, 120 MFLOPS; 32-bit 
floating point DSP core; up to 4M on-chip SRAM 
which is dual ported for independent core and I/O 
access; scalable multiprocessing — glueless con- 
nection for cluster and mesh multiprocessing; six 
link ports for interprocessor communication and 
array multiprocessing; 10-channel DMA controller; 
host processor interface that supports 16 and 32- 
bit microprocessor; two 40Mb/s serial ports; and 
a 240-lead thermally enhanced PQFP package. 

The ADSP-2106x family is supported with a 
complete set of software and hardware develop- 
ment tools, including EZ-LAB Development Board, 
EZ-ICE In-Circuit Emulator, and development 


video comms 


Braemac has available IBM’s MPEGME30, a full- 
function IPB encoder chipset, comprising an I- 
frame (MPEGSE10), a refine (MPEGSE20), and 
a search (MPEGSE30). The three-chip encoder is 
a scalable chipset that operates in three different 
configurations: the I-frame; I-frame and refine; 
and I-frame, refine and search. 

The single I chip is an I-frame only video encoder. 
It supports full-motion video up to CCIR 601 res- 
olution for NTSC and PAL. Picture expansion is 
provided with an additional 16 lines of vertical 
scan. The chip supports 4:2:2 chroma encoding. 

Potential applications include video confer- 
encing, video editing/authoring, and surveil- 
lance/security. Expansion is possible with the addi- 
tion of the refine chip for IP encoding. Adding the 


software. [841](13234) 
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search ship provides complete IPB encoding. 
[841](4274) 
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Because the experts can't predict lightning strikes, deal with the 
company that gives you the ultimate, advantage in lightning protection! 


Tercel's Avalanche Advantage - The revolution in protection 


Using state-of-the-art Silicon Avalanche Diode (SAD) Technology manufactured in 
Australia for Australian conditions by an IS09001 manufacturer. 


The Avalanche Advantage is for those who want to take the ultimate technological 
step in protection for their sensitive electronic equipment from the potentially 
destructive energies found in lightning, surges and transients. 


The three advantages of Silicon Avalanche Diodes are: 
Speed: the fastest known reaction times in the protection industry - down to 5ns 


Accuracy: performing with amazing precision and consistency gives SAD the 
ability to safeguard equipment under the greatest of stress 


Dependable: non degradation. (SAD) does not degrade over the life of the product 


Join the leading edge company dedicated to bringing the latest advances in 
lightning, power and communications protection. 


Melbourne: (03) 9419 4477 
Sydney: 0412 406377 
Canberra: (06) 251 5100 
Brisbane: (07) 3367 1253 

Nth Queensland: (074) 78 0055 
Adelaide: (08) 269 2555 

Perth: (09) 375 2407 

Darwin: (089) 47 2313 


Berry-Smith & Assoc. Canberra 
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Relay Specialists 


Merge 


Fujitsu-Takamisawa 


With the amalgamation of the relay divisions of 
Fujitsu & Takamisawa MPM Components can 
now offer a complete range of Fujitsu relays to 
complement its popular line of Takamisawa products. 





Our Relay Range Includes: 


¢ Surface mount 

¢ PCB mount 

¢ Quick connect 

¢ Polarised & non polarised 
¢ Signal 

¢ High Frequency 

¢ Power 

¢ Automotive 

¢ Solid State 

¢ I/O modules 





M.P.M. Components P/L 


10 Taree Avenue 

North Balgowlah 2093 
Ph (02) 9948 4338 Fax (02) 9948 4480 
email<mpmcomp@world. 


Suppliers of Switches, 


net> 


Relays, 


Terminal Blocks, and Buzzers. 
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High-voltage, high-current op amp 








OPA2544 


Monolithic Performance 


The Burr-Brown OPA2544, available from Kenelec, is a dual 
high-voltage, high-current operational amplifier suitable for 
driving a wide variety of high-power loads. It provides out- 
put of 2A and its power supply extends to +35V. 

The unit is designed to drive a wide range of electro- 
mechanical devices, including motors, valves and speakers. 
It is also suitable for power supplies and automated test equip- 
ment. 

The OPA2544 integrates two high-performance FET-input 
op amps with high-power output stages on a single monolithic 
chip. Its internal current limit and thermal shutdown protect 
the amplifier from damage. 

Other key specifications include: 2A output current, 8V/us 
slew rate, 50pA input bias current, internal current limit and 
thermal shutdown protection. [841](4) 
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Real-time clock with on-board memory 





Reptechnic has available from Benchmarg several Real-Time 
Clock modules, which combine RTC functions, CPU supervi- 
sor and non-volatile SRAM in one package. 

The bq4830 provides non-volatile SRAM by combining an 
internal lithium battery with a 32Kx8 SRAM, a quartz crys- 
tal clock and power-fail chip. This provides a minimum 10- 
year data retention and unlimited write cycles. 

Also available are the bq4832 and bq4842, which provide 
the same features as the bq4830, with the addition of full CPU 
supervision. The bq4832 provides a watchdog timer, power- 
on reset, alarm/period interrupt, power-fail and low-battery 
warning, along with the low-power RTC and SRAM. The 
bq4842 is pin-compatible with the bq4832, but with a 128K 
non-volatile SRAM. 

The units are suitable for use in applications such as POS 
terminals, controllers, copiers, and PBX systems. [841](155) 
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INFO IN A FLASH 


, fi shay F] e ctronic Components. Passives are our business. 


Our only business. This focus allows us to channel resources into the development 









of new components and technologies. Our commitment to passives is evident in 
a broad product portfolio of both through-hole and surface mount configurations, 
as well as in a global network of production facilities. When you need passives, 
think of the dedicated passives company: Vishay Electronic Components. 






Low Inductance 
Capacitor from 
Vitramon’ Improves 
Circuit Performance 


Sprague’ Provides Low ESR 
Capacitors for Pentium’ Applications 


Solid Tantalum Chip Capacitors Solve Filtering Problems 
WERE = The newest Pentium chip capacitor offers the best 






microprocessors are combination of low ESR, good 0612 Cuts Inductance in Half 
pushing power supply power dissipation, and small 
designers to use low SMD construction compared VHRR Selecting capacitors 
equivalent series resistance (ESR) to other technologies. hi b mer 4 with low inherent 





inductance is always 
Vv an important design 
consideration— particularly in 
high speed microprocessor and 
multi-chip module circuitry. 
Normally in the 0.8nH to 1.0nH 


capacitors to control ripple current 
and ripple voltages. Other factors 
including power dissipation capa- 
bilities, lower voltages, miniatur- 
ization, surface mount assembly 
and operating frequencies also 


voltages from 4V to 50V. For space 
critical applications, the conform- 
ally coated 594D offers up to 35% 
better volumetric efficiency than 

a molded chip at the same rating. 


Like all solid tantalum chip 
capacitors, the 594D is extremely 
stable under temperature changes 
and time. In addition, they have 
no end-of-life constraints or known 


: wearout mechanisms for excellent For a data sheet, call Vishay’s eases. th  ndieenc eae 
affect the designer s selection of reliability and stability. FlashFax™ Service at 0011-1-402- ge, 
filter capacitors. 2 be cut by more than half with a 
as The 594D features values needa nn OCUnen Or new monolithic ceramic chip 
For frequency filtering below ranging from 4.7pF to 470pF and Pentium” is a trademark of the Intel Corporation. capacitor developed by Vitramon®. 


500kHz, Sprague’s 594D tantalum 
The new Vitramon chip (VJ0612) 
provides standard inductance 
levels as low 
as 0.3nH 
in easily- 
packaged 
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Roederstein Introduces a New Miniature Film Capacitor 
The Highest C-values Available with 5mm Lead Spacing 
















Roederstein Electronics, Inc. has applications. Most commonly these capacitors are dimensions “ 
Roederstein ¢xpanded its MKP 1840 series of used in oscillators, timing and LC/RC filter circuits, (.062”L x —— ‘ 
metallized polypropylene film high frequency coupling /decoupling, cross-over 126” W x .038”H). Standard 
capacitance range is from 8200pF 


capacitors to include a new miniaturized —_ networks, and sample and hold circuits. 
version with the highest C-values ggcaygagg 3 : Roederstein’s MKP 1840 


available with 5mm lead spacing. capacitors are also self-healing 

Fully auto-insertable, these and do not exhibit a piezio- 

capacitors allow the design electric effect. The new 5mm 

engineer to take advantage of a lead-space capacitors are 

much reduced printed circuit available in C-values up to 

board footprint while maintain- .10pF and in a 100-volt rating. 

ing the superior characteristics Larger sized capacitors are 

of the polypropylene dielectric. available in higher voltages and 
Polypropylene’s excellent —— ms “= = capacitance values up to 10pF. 

stability, very low dielectric absorption, high sala: All are eneapeonieds in flame-retardant cases. 

tion resistance and low dissipation factor make these For a data sheet, call Vishay’s FlashFax™ Service at 


capacitors ideally suited for use in designs where pre- 0011-1-402-562-6729. Document #707. 
cision is required, such as audio and instrumentation 


to 0.22,F with tolerances of + 5%, 
+ 10%, + 20% and voltage ratings 
of 25V and 50V. 


This combination—available in 
a robust, easily mounted package 
—makes the VJ0612 ideal for use 
in new designs where low induc- 
tance is important as well as for 
improving the performance of 
existing circuitry. 





For a data sheet, call Vishay’s 
FlashFax™ Service at 0011-1-402- 
562-6729. Document #410. 


i HU ie BHI TWEEN Qala 


VISHAY COMPONENTS AUSTRALIA, PTY. LTD. © Phone 61-2-646-1888 © Fax 61-2-646-2188 


Coase, DRALORIC Roederstein SPRAGUE Saas Titan 


Vv vV vV 


VISHAY ELECTRONIC COMPONENTS, ASIA: DALE®, DRALORIC, ROEDERSTEIN, SFERNICE, SPRAGUE®, VISHAY RESISTIVE SYSTEMS, VITRAMON® 
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Versatile PWM control IC IF transceiver 


Analog Devices has added the AD6432 8V transceiver 
to its range of RF/IF products, available from Hartec. 
This monolithic device has all the building blocks need- 
ed for modulation and demodulation of signals for dig- 
ital wireless systems and replaces a dozen or more dis- 
crete components. It can be used by itself for low-power 
systems up to 300MHz RF carrier frequencies, or with 
RF up-and-down-converters for higher carrier fre- 
quencies. The I/Q modulation and demodulation method 
enables the chip to be used with the modulation for- 
mats most commonly used in digital wireless systems, 
including GMSK, QPSK, DQPSK, and spread-spectrum 
systems. 

The receive section accepts input signals up to 300MHz, 
down-converts to a user-selected IF (intermediate fre- 
quency) between 10 and 30MHz, provides gain from —20 
to +60dB, and provides baseband I and Q (In-phase and 
Quadrature) output signals with up to 8MHz bandwidth. 
Available from Adilam is the M62213 pulse width The gain is controlled by an analogue control voltage with 
modulator (PWM) IC, which incorporates many _linear-in-dB voltage control. Input 1dB compression point 
functions in a small 10-pin package for use in is—15dBm, and the minimum input signal level is -90dBm 





developing standard switching power supply for 3dB S/N at the output. The quadrature demodulator 
The IC is equipped with a high-speed PWM com- provides +1.5 degree phase accuracy. 
parator and current limit circuit and conducts The transmit section includes I/Q modulators and sum- 


switching at speeds as high as 700kHz. Despite ming amplifier, accepting modulation bandwidths up to 
its small size, the unit can be used to design a 1MHz and modulating a carrier frequency up to 300MHz. 
full-scale switching power supply with a mini- The output level is nominally -50dBm and can drive an 
mum of external components. [841](25) up-converter to a higher carrier frequency or a power ampli- 
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In today’s demanding environment you need 
to keep your eye on the.... 


The art of optical electronics 





caf Jae | Lg ‘| Australia has one of the world's foremost groups in optical 
jp _— communications research at the Australian Photonics 
Cooperative Research Centre. Now there is an opportunity 
ELECTRONIC COMPONENTS PTY LTD 
ANG ae for you to use the resources of this centre to help develop 


your photonic or electronic products. We offer: 


e Contract design and product development 
e Design-for-manufacture by experienced 
product engineers 


e Specialists in fibre-optics, opto-electronics and 
high-speed electronics 





e Access to world-class photonics instrumentation 


We are small enough to be flexible yet large enough to be relied e Device and system testing 
upon to support you with the range, quality, service and 
felishility youdepend upoit e Facilities in Sydney and Melbourne 


¢ Components & Connectors Including BNC, V.35, IDC 











* SCSI Cables For further information contact: 
¢ Network Patch Cables Rex Niven 
¢ Fibre Optic Components and Patch Cables Phone (03) 9344 4045 
e Printer Cables 
rinter Cables | FAX (03) 9344 6678 
e Tools and Accessories Quality 
Endorsed David Thorncraft 
FACTORY 1/41 ee TEL (03) 9761 6777 Phone (02) 351 1920 
GATWICK ROAD ‘guesses FAX (03) 9761 6700 | | 11910 AUSTRALIAN 
BAYSWATER NORTH 3153 Standards Australia TOLL FREE 1800 332 503 | FAX (02) 35 PHOTONICS 
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TOP 100 


Top 100 Electronics 
Companies in Australia 


he electronics industry in 
© Paoscat is a broad and far- 

reaching one. This country 
has often been looked on as a 
gateway to the Asia-Pacific 
region, with many US and 
European multinationals 
positioning their Asia-Pacific 
headquarters here. The reasons for 
this are that Australia provides a 
western culture on the Asia- 
Pacific doorstep, and we have a 
long history of innovation and 
acceptance of new technologies. 
As well, Australia provides a 
great depth of local engineering 
talent. 
Over the last decade the 
Australian electronics industry has 
matured and developed, and today 
we are world-competitive on a 
number of fronts — 
telecommunications and software 
design are notable examples. 
Recently AEE conducted a survey 
to find out just how much 
electronics business was being 
done in this country, and the 
results are detailed in this special 
supplement. 


About the figures 


AEE used several sources to 
obtain the company details shown. 
Most of the information came 
from survey forms returned by the 
companies. We’d like to thank all 
those companies who helped us 
out in this regard. 

Other sources of information were 
the Australian Securities 
Commission (ASC), the Financial 
Review and other financial 
publications, and company press 
releases and other public 
information. 

In cases where no direct figures 
for a company’s last financial year 
were available, we’ ve estimated 
the revenue based on information 
from a number of sources. In such 
cases we’ve marked the revenue 
entry in the tables as AEE 
estimate only. 


The Top 100 


The total gross revenue of the Top 





100 exceeded $8 billion, with the 
top 10 companies representing 
around $5.5 billion or 70% of the 
total revenue. A common rule-of- 
thumb says that usually in an 
industry the top 10% of 
companies make 90% of the 
revenue. If that’s true, the 
electronics industry is a little 
more evenly spread than most. 
Ericsson topped the star-studded 
field with a revenue of $800 
million (excluding mobile phone 
sales), closely followed by Fujitsu 
Australia and Alcatel. The top- 
ranked Australian-owned 
company was AWA which, 
despite its recent restructuring and 
change of direction, managed to 
turn over a respectable $314 
million in its last financial year. 
Not surprisingly, a lion’s share of 
the top 100 positions was 
occupied by companies working 
in the telecommunications sector, 
or those supporting it. 
Telecommunications has provided 
the major focus for electronics in 
Australia over the last few years, 
and has stepped into the role once 
occupied by the defence industries 
— the industry driver and 
innovator. Almost all of the top 
companies listed have some 
involvement in 
telecommunications. 


Top 10 exporters 


Once again telecommunications 
companies figured prominently 
when it came to exports. We 
asked companies to give us their 
export revenue as a percentage of 
total sales revenue and we’ve 
listed the top 10 companies based 
on gross export dollars in the 
table (Top 10 companies — 
Export revenue) on page T5. 
Alcatel Australia came out on top, 
citing a huge $222 million (30% 
of its gross sales revenue) earned 
from exports. Alcatel has a heavy 
involvement in building 
international telecommunications 
infrastructure systems, such as 
undersea fibre-optic cable links, 
the cable for which is 
manufactured at Alcatel TCC’s 
continued page T30 
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Top 100 Electronics Companies in Australia 





RANKED BY GROSS ELECTRONICS SALES REVENUE 


Company Electronics Sales Revenue 
BricGssOt) AUSt alia scicdacceciccixsestesasuannceacontebsatiadsses $800,000,000 
PURSUE PSEA chess ccegetexatasnisvocseorananeeseseesssies $755,000,000 
Ate ate A WStr AA occsccinnseeecdeesescessentesbecteeneisseciouas $740,000,000 
Pacific Dunlop Cables Group... $675,000,000 
(AEE estimate only) 

Hewlett-Packard Australia .........ccceeccceeeeeeeeeeeees $634,000,000 
Philips Electronics Australia.........ccceeeeee $484.000,000 
SICMENS............cccccccccceeeesseeeseeceees $419,000,000 (includes NZ) 
MiGtoro la AUiStH alia ssc dsrscicecteossvicsviece bestacsesacwcsmcaxnes $383,128,000 
(ASC data - sales revenue) 

PV Pa oactee desperate ese eveassostonmenusarnieseesecneeetoase $3 14,477,000 
(ASC data - consolidated sales revenue) 

James Hardie Building Services ............c:ee $3 12,700,000 
TP WACIAR ocstoiicadnadesiudsansnwstciaeadddecduagsicencnsebeviensontesens $194,000,000 
eC a cence eset eccahutose Riana $137,939,000 
Picea stesso ease secs sca nseprmaeeeea ee reee $130,000,000 
©1560 SISTING occ ce doses cesoancateeueret ecenatensecnsetenes $110,000,000 
(company estimate) 

Pete) ASte al aco vciccecactcticaetesunonsecreddoastessiuesas over $100,000,000 
(AEE estimate only) 

British Aerospace Australia - Electronic Systems GP............. 
ducunebuwisssestecsnestadoamneee over $100,000,000 (company estimate) 
DAVOS saccceyectcea ey ceuticec nice anetnestdemeeanseecaseateceee: $87,203,183 
By poco ga rceseswteeuiotied gece rear encooias $80,000,000 
APlee- ANGORA icse ccssciccevsteticccrard ecarsccesteaiaeesunsncsds $75,600,000 
Nortel Australia...........cccccccccseeecccecesseccceeeesceceeeseess $75,283,000 
JNA Telecommunications ..........ccceeeeeececeseseeeeeees $66,979,000 
soaeGssenesesscapeseepereacebeets (ASC data - consolidated sales revenue) 
OCW caster receaeerieen eee $60,000,000 (unaudited) 
IBM (Wangaratta Manufacturing Services)......... $60,000,000 
Avnet EMG (Australia) .....cccccccccccessseesssssseseeeeeeeees $51,000,000 
CelsiusTech Australia..........cccccccceeseseeeeeeseeeeeeeeeeens $50,000,000 
Andrew Australia ................:.ccsssseeceseeesseessesessseeees $45,000,000 
es |=: ce ee nT et eT etree Ce ee $42,151,000 
PU BA CY oc canreriencttaciecslsvictteclerssneeaee es $40,777,771 
(ASC data - company sales revenue) 

Hawker Batteries................ $40,000,000 (AEE estimate only) 
IAG occa cso bstorer cicich gases atigdectesosuadtenteberece $39,000,000 
phos gastos tenn tetscedanconticatantaneeieresed-e-nadsceoncont $38,000,000 
Cray Commun iCations ..siicsccsocesseredeseccsveiaceaveases $36,352,000 
(ASC data - parent company sales revenue) 

PSEC IMAI occa vac ewsednsercceescenestegnaeveieceisvesieonsaek $34,000,000 
GEC Plessey Telecommunications (Australia) ....$33,023,000 
PVCS FO ee escopteoatsnccen hi eeteueemessaes ues cedeti: $32,293,000 
(ASC data - sales revenue) 

|S ig: as hs ae CR a A eet $30,100,000 
GEC Electronics Division...................++++++ Not for publication 
Crysta late Mant ACen sc accss ecco teshisrweececardacizcnns $24,000,000 
Farnell Electronic Components................:0:::08 $23,932,000 
(ASC data - consolidated sales revenue) 

IU hic hcecenastaa cans ysd oceotgetodee Maesabstieeprstuieseuenuseereas $21,000,000 
WOtTIAIG TECHNOIO SY sissincadininsanstiedvosnssvesthocsenesteose $20,000,000 
Tektronix AUS alas soccesescsacessosidacesesasoseetcssegesenssexs $20,000,000 
Huber + Suhner Australia .......cccccccccceeeeeeeeeeeeeeeeees $20,000,000 
(AEE estimate only) 

Omron. EICCUHIrPONICS: gsicsicicsadacccessencencncvesdavecvasassadenss $19,320,900 
TX 3 5 een TE Om RENE ee NER, aT $18,500,000 
Australian Electronic Manufacturing Services ....$18,100,000 
DCC OM OU. oecarectrescreepoeeaspenee eee ene $16,610,000 
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Electronics Sales Revenue 


Australian: AtiOW v.ocsccacconscecesacedeccesdsebecsccsemartecvans $16,500,000 
TCHR CHU ANS oe cc savcceacvtsndenceeseevatevedaseedbarsevasaiwedeunned $16,383,571 
OPSX. Commun iGaGOns s.sscscsissnceivistencecaxtataceses: $15,000,000 
1) Feds) ao 0 (2) anne en ee nee eee er er $15,000,000 
RG Ters | Ba 0 2 | 1: eT $15,000,000 
Global Lightning Technologies.................. eee $14,600,000 
DIS COMPOSTS sa corsets nepcncanegecvedeotadginveoctoocertoneses $13,200,000 
Morris Productions............. $13,200,000 (AEE estimate only) 
SAGEM AustralaSia.............cceeeeeccseseccceesesseceeeees $12,632,000 
i |S.) 12 2 Geen nea errr Tear eevee py Serene er Not for publication 
Wandel & Goltermann ....... eee Not for publication 
Adilani BICCtrOniS ccrcescsaucoravessesagacesewwacsescecsvsasces $11,800,000 
Nilsen Instruments.................s-ccosccssssccecoosecsssssesee® $11,227,438 
(ASC data - sales revenue) 

Rohde & Schwarz (Australia) ........0cccceccceseeeeees $11,000,000 
Nilsen Industrial................. $10,500,000 (AEE estimate only) 
YSU UNS ce see tases cate decetenenerenaeareesren nee $9,702,000 
(ASC data - operating revenue) 

ASTON AUS AA sac hicscctnsedntceecereeresnsddecsdesctnecsuescucses $9,500,000 
Pacific COMMUNICATIONS ........ cece cece eeeecesceeeesseeeeeeeeee $9,337,622 
Artronic Productions Australia ..............ccccsceseeeeeees $9,000,000 
Scientific Devices Australia... eee Not for publication 
Nc gseecte tapomnenpreee tection Not for publication 
Precision Circuits....... $8,638,955 (ASC data - sales revenue) 
PC A SSC DCS sissies csedinanict vested cavescicaceseinctseticstladscles $8,500,000 
Skandia FlCCHONICS ....020ccssssncssbivassnenvusescrestvenssucceces $8,354,000 
Protel Iter ateOw alc. csceccccicx decane dcinsnvacnsacscurdvensadacess $8,000,000 
Communitron (AUSt) wo... eeeeeeeeeeeeeeeeeeeeseeeeeeees $7,600,000 
Crusader PIC CIOMiCS asic cecosaccessvessaesdetocesses Not for publication 
Signalling Technology..............eeee ees Not for publication 
2d BB i (cre: 0) 11 | Ge en eve ER $6,200,000 
POWCEDOX awesevedsennsncneanyeccinpasgersec: AEE estimated position only 
Pepperl & Puch s (AUS O csesesssyascss2scsscavedsseceesinncens $5,500,000 
C0 oe ea ene nn ne or ene ener errene, verry aye $5,200,000 
DIVE PAUSE ANA ica ticanscnoscdewseseaecadsapsseaxcensetasee: Not for publication 
0) Lind ol oe Ca. (0 0) eee eer en ne er Not for publication 
Electronic: Development Sales. .<.cxcscsssticessinacctven! $5,000,000 
Priority BlCCWONRICS :.2eceisesnerineseicvencssseeseenatcinees $5,000,000 
NEES sy SOT cee sco ee Not for publication 
Richpac: TeChmOl@ aie a ccecasdccsnitemsnsesecessnnestoamseysiiees $4,600,000 
Data Electronics (AUSt)............0..0.000.0s-esseassesssseseee $4,540,000 
National Instruments ................ eee eeeeeees Not for publication 
Amtex Electronics ...............cscccccccceeessceecccccccesseeccees $4,200,000 
Anton Piller (Australia) ........0....c. $4,200,000 (unaudited) 
BS BRUNE OOD scouts sccrenneceestaecvecntanecaslavensveder er: $4, 100,000 
MN gst w es see oct cele ca sasanca ioscan Ceanesocieisaasantaaga tats $3,800,000 
Pulp: Kilo DEL viCes satssccsccciasceseapansoamengaetnanreevennes $3,500,000 
ON CICC. sascessacncctetssactnncentvaneeade (AEE estimated position only) 


We estimate that the following seven companies will be in the Top 100 
rankings list, but we were unable to find enough information to estimate 
their revenue. 


Setec 

Tenrod Electronics 

Veltek Australia 

Aristocrat Leisure Industries 
NEC Australia 

Entech 

Texas Instruments Australia 
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i Ko) om LO 0e 1 (=1eld geo) a) (enya Go) aa) ey- lal (=n: 
— Export revenue 





Ranking Company Exports (as % of revenue) Exports ($) 
| PCAC] AUS A si ssesaicaedcatsanesrarvndoonnccnrmiabecasetnccctsaemeessiaiaaniauts DOO in Nenctastatreieataatieioures $222,000,000 
2 FENCES OTE PAS AIG hse sicetreotesisaldne verdana iene SannccrseseTescbcsausesacens NOG saceose is sascasuneieenanrane, $104,000,000 
3 BT yc scent va ecw preter since sae sem preaiientia secon evnay ees tvaeasearsaeaianisne ieee DA) 0 asacreeiceseerinessasouiedeiees $70,200,000 
4 BE a ncccectsees asses ase dene dap satus aacedsonasaeeaynenee an aetna DG ace oseantonerntacaaceseeece $43,601,592 
5 Fy 0 age taga accor xc ee est sano acinae oseas twats stant onesen nee wvanrreete pant DO) wickanscuccstendactmisavesuiens $36,000,000 
6 GB ssractio ates teen tease vendnncapacatdiepe nn ecwoseastoousessateaneerscieustetaveiea TT TG ossapie cin cangactourasnsbaare $30,030,000 
fj DN MS pacar ante sean saneeadbentestse. ace oneesnbateces eavieasetieeeesireouiacns: TAD Teves aieacsadartmseoeeetineaes $29,330,000 

(includes NZ) 
8 | (1 cy ce ene eR Tee nee ee eran eT en 1S Viancaasdanesy een seoutsaceienes $24,829,020 
9 Andrew AusStralia............cccccccccesssssssssccsessssssceccesessssssecesesesseass DO osiacteantiosshonesesiets $15,750,000 
10 NN cero cciscs bares pat pe eset testes ead stew ue ee nser yorum asin ewmsavghccesiests BOO arosisrctveideonsiatedecotonness $10,959,260 


i Ko) oem 100s = (=e d go) a} (exw Gre) aa] oy- lal (ons 


— R&D expenditure 





Ranking Company R&D (as a % of revenue) R&D ($) 
1 ECGS OW ASAI sense ctergcahsacetsisstictetaeticv-eceaeareciatseuconaieatenes De soccnsra sstiscereenssinrstensivetis $80,000,000 
2 PCat! ASA As ssinsiescoceteasesddninsinethe snoucedrcedecinauntseussansotsevencsens No sosdincnaseeeriesmateae peters $74,000,000 
3 BT AN 1G ie esa cidae testa Gaiect pu eansearmaouceedcans daraueenssaue-eateearasacedensennal FOG cesses inicgieeetsinedooseonaes $62,850,000 

(includes NZ) 
4 Hewlett-Packard AUStal ass: ccececescescsassesssravsczecousnesmvcavecteatinieses: 0) er re ree $31,700,000 
5 PCat cect eh eg ee tesce sipeeca ane ceensaet eriesto ses sesnieuls weaaseneueeiesocan PO W0 sersinciectraas on teceteineees $22,100,000 
6 Pe Casco ee ts deoe caus vane tech atecalesso aida aeene ened N70 coxzerevssacventssestecaned: $12,800,000 
7 DS aro aye ue eronsie inst sess vabens ieee asi cy oessevnos aa pana teesaraneranetesnenadagtaesuoen De eccosiestcsahoomieetnanteetes $10,640,000 
8 INGEGT AUIStE AIG css cccaccnadeasaveieavoreniantcovadcnndensvcansstnesaniianaorsenveanwil D2 MO coptene so rsetcooeaudanvosieaets $9,033,960 
9 DD CAN aoe arco anaccsnsedues ta ensteciauiawendvegrs nthe eaennsninetnanedand: Dede ected pete suse bestest $6,402,000 
10 so) | <1 Se Ore et ee ee ee een CT en ee ene ee M0 i cessocaceatencseseatae ceases $4,215,100 
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i eo) om (00s Go) aa] ey-lal (=n: 
— Revenue per employee 





Ranking Company Employees Revenue per employee 
ESCO: VS EC NG rg 5ocdcemscacencacsteaanaebennnnnig apninaieantgneaiiaiaeseiseoctiwesmiars POO a eaetestpeeeeeeeeectaees nes $846,154 

(company estimate) 
Z Hewlett-Packard Australia............ccccccccessccccesssceccessseeccesssseeeeeseees SU) ccdescenapasastestencies noses $792,500 
3 Arvet EIVIG CAUSA a): de cavesccdscecaccssncencsonccesdepecendvcioeasersaovecedcosicess OD etic riecusstimssameseercs $784,615 
4 TV ANU aig pee Sats needs omcstes a feces tenes ceahesuisoddonesededineotenodeasndedontuansmdaeears DOO ascatcesa vesivatennceshaziasseeses $689,695 
5 3 hil 1) il 0 a ee ee ee eer ee Cee 1ST svete s sutccpmecnesataeeecacients $665,673 
6 DC NC oases cts nce ocetec on aout estou dese sodas ereeatnnouusevoreeeysetenceneonet AG rscitintagsviasinan eoheceeedtes: $654,348 
7 CEE, oaccncrenace ptacteveciwetu sean sittactorcceaisectantoe-ntetesesuesbeaeececassnnaiene: DIU cap ctiecpegsetdeateca ualenaeeicens $587,879 
8 Pfs FS AA an snscscccsrcasesiesisurectancscaveh czas deniclansacaudeanrsenettaners Do sececeseeceeccaeewecisrcencesae coos $566,392 
9 Rohde & Schwarz (Australia) .........ccceccccecccccccceceseeeeeessstceccceeeeeees QO saitetidecsocnnecesice austen: $550,000 
10 CelsiusTech Australia ................cccssssccccccsssesesssceccccsssssecccecenceoseseces OD cession uectenissasectentneateeecs $526,316 


I Ke) oem 0 Go) aa) ey- lal (on; 


— Increased sales revenue 





Ranking Company Sales revenue increase over previous year 
] OC VS parce tessa cts sine nate tiecineretse eau sn nanteaneaeangues tienes atieiae canes seannnvitebaGeeapeiasiten@tawieds 100.0% 
2 BUT TC CAN CS ses ep ecg cerca got coe ce eid Be ee pes datnese sae sccnue sus eeaesa te ancvencusinenseseeeentven ewe 100.0% 
6 TY CU aaa accra enc nn cae oye ose ec tetas ete snctnnecaaaescceceyeieacegers canes csued co pienis toseieanntetin ae pve eee ice 86.0% 
- TAY FI EC es tedster tet ope stacey og ae ca a ance totes adi atbeani Sus aa tecndniastn de dettveeds pentaccouteonccbadenasadenmnetiocs 79.9% 
5 PP PNG gece atc sess ee lo betel orn neh we peers vc ai ose see kv psma En one eka 77.19% 
6 ES PRN reassess ea ra sss cet puna dats i ceecctantacossdneiecrccsianssean oar vce eaies eeteosataesoneaneeguaaetensatawrats 70.8% 
7 BTN POTS C OPAC AURIS ses casasiseic evvnttoseccete del tecajaeb casiceseenqnsetenusioaacasabed huaeeaitabautedaua bseareeecoumattetesteee: 69.5% 
8 PAUSE AUT AG P spce ociccsct ascesess occappcaeaetpve vad eos edd warnatecte ent wen Gncenutasmraacrnes tea tudpeedcancostuavessice: 65.0% . 
9 Australian Electronic Manufacturing Services ...........ccccccccccssccceeesscceeeeessccecesssceccesssssecesseeeeeens 53.8% 
10 RY Shak IVAN ACU Sey ois bse nctneatsecencetasgnasnagatesetssaseenstedscensincesdesttstavciereceasnsiveveimneoctacntiaries 50.0% 
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3M Australia 


950 Pacific Hwy, 

Pymble NSW 2073 

Phone: (02) 9498 9333 

Fax: (02) 9498 9666 

Branches: NT, QLD, SA, WA 
TAS, VIC 

Core business: Component 
distribution/sales, electronic 
interconnect components and 
assemblies 

Gross electronics sales revenue: 
Not for publication 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: No, US 
public listed 

Key executives: Harold Lasken, 
Managing Director 

John Maclay, General Manager 
David Stanton, Sales & Marketing 
Manager 

Profile: 3M markets a wide 
variety of products to medical, 
pharmaceutical, dental, traffic, 
safety, industrial, consumer and 
office markets. Products are as 
diverse as pressure-sensitive 
tapes, abrasives, protective 
chemicals, fibre optic and copper- 
cable connecting systems. 


AC&E 


See enhanced listing on page T12. 


Adilam Electronics 
See enhanced listing on page T10. 


Alcatel Australia 


280 Botany Road, 

Alexandria NSW 2015 

Phone: (02) 9690 5155 

Fax: (02) 9690 5111 

Branches: ACT, NSW, QLD, SA, 
WA, VIC 

Core business: Electronics 
manufacturing 

Gross electronics sales revenue: 
$740,000,000 

R&D (as a percentage of 
revenue): 10.0% 

Exports (as a percentage of 
sales): 30.0% 

Employees: 2400 

Australian owned: No, private 


Key executives: Ron Spithill, 
Managing Director 

Profile: Alcatel Australia is one 
of the leading designers, 
manufacturers and exporters of 
advanced communications 
systems for markets both at home 
and overseas. 


revenue): 

Exports (as a percentage of 
sales): 18.0% 

Employees: 12 

Australian owned: Yes, private 
Key executives: Derek King, 
Managing Director 

Profile: No information supplied. 





Allen-Bradley 


37 Chapman St, 

Blackburn VIC 3130 

Phone: (03) 9899 0335 

Fax: (03) 9890 0953 

Branches: 

Core business: Programmable 
control & electrical control 
distributor 

Gross electronics sales revenue: 
$40,777,771 (ASC data - 
company sales revenue) 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 50-99 

Australian owned: No, owned by 
Rockwell International 

Key executives: 

Profile: Demand for the 
company’s products continued to 
improve during the year and the 
introduction of a number of new 
products has extended the 
company’s market base. 


Alpha Kilo Services 


7/12-18 Clarendon St, 

Artarmon NSW 2064 

Phone: (02) 9901 3770 

Fax: (02) 9901 3774 

Branches: NSW, VIC 

Core business: Component 
distribution/sales 

Gross electronics sales revenue: 
$3,500,000 

R&D (as a percentage of 


Amtex Electronics 


13 Avon Road, 

North Ryde NSW 2113 

Phone: (02) 9805 0844 

Fax: (02) 9805 0750 

Branches: VIC 

Core business: Component 
distribution/sales 

Gross electronics sales revenue: 
$4,200,000 

R&D (as a percentage of 
revenue): 1.0% 

Exports (as a percentage of 
sales): 4.0% 

Employees: 13 

Australian owned: Yes, private 
company owned by employees 
Key executives: James Kuswadi, 
General Manager; 

Peter McBride, Sales 
Manager/Displays & systems 
Peter Mitso, Sales Manager/Power 
supplies 

Mark Malik, Administration 
Manager 

Profile: Importer & distributor of 
high-tech electronics and custom 
solutions. Major contracts with 
Telstra, NEC, AWA, Honeywell. 
Its strength is its people: 
technically qualified, reliable and 
committed to serving customers. 


Amtron Australia 


687 Gardeners Rd, 
Mascot NSW 2020 
Phone: (02) 9317 5511 
Fax: (02) 9669 6216 


Branches: WA, VIC 

Core business: Electronics 
manufacturing, component 
distribution/sales, 
communications 

Gross electronics sales revenue: 
$9,500,000 

R&D (as a percentage of 
revenue): 7.5% 

Exports (as a percentage of 
sales): 15.0% 

Employees: 52 

Australian owned: Yes, private | 
Key executives: Robert Hastings, 
Managing Director 

Paul Deluka, National Sales 
Manager 

Maureen Phinn, Financial 
Controller 

Profile: Amtron Australia is a 
major manufacturer of connectors 
for use in the telecommunications 
industry. Amtron won a tender to 
supply D subminiature connectors 
to Telstra for the next 5 years. An 
office has also been opened in 
Beijing, China. 





Andrew Australia 


153 Barry Rd, | 
Campbellfield VIC 3061 | 
Phone: (03) 9357 9111 | 
Fax: (03) 9357 9110 

Branches: 

Core business: Antennas, cables 
etc for telecommunications 
systems 

Gross electronics sales revenue: 
$45,000,000 

R&D (as a percentage of 
revenue): 3.0% 

Exports (as a percentage of 
sales): 35.0% 

Employees: 108 

Australian owned: No, division 
of Andrew Corp., US 

Key executives: John 
Saunderson, Operations Manager 
and CEO 

Barry Greig, Financial Officer 
Brendan Millard, Area Sales 
Manager 

Gary Cox, Manufacturing 
Manager 

Warwick Armstrong, Principal 
Engineer 

Profile: Andrew Australia is a 
major supplier of antennas and 
cables to Australian organisations 
such as Telstra, Optus and 
Vodafone, and to similar 
organisations in New Zealand, 
Papua New Guinea, Pacific rim 
and South East Asian countries. 
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Australian Electronic Manufacturing 


Services (AEMS) 
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AEMS SALES BY YEAR 


92/93 93/94 


YEAR 


AEMS contract manufactures sophisticated electronic products such as 
modems and electronic fund transfer point of sale (EFTPOS) terminals, 
manufacturing about 50 to 60,000 printed circuit boards every month. 


The company has also progressed into printed circuit board design, 
component procurement and the servicing of finished products such as 
mobile phones. 


It prides itself on a consistently high level of service and reliable on- 
time delivery of product to its customers. 


Starting with 17 people in 1992, the forward-thinking company now 
employs 240 people. Turnover has increased from $3 million to $18 
million. And floor area has increased from 800 sq metres to its current 
7800 sq metres. 


But expansion hasn’t stopped there. 


The company has already taken the next step towards attaining its goal 
of becoming Australia’s largest contract manufacturer. A new 2300 sq 
metre facility has just opened in Melbourne, where AEMS plans to 
compete for the contract business of the major multinational companies. 


Realising a vision: 
And the company is looking further afield than just Australia for its 
business. Hugh Kelly, the company’s visionary managing director, says 


his “mission is for AEMS to be the major Australian company in the 
market, with world competitive facilities both here and in Asia’. 


It is this vision that has spurred the company’s phenomenal growth in 
its four years’ existence. 


Major capital investment: 


AEMS has invested heavily in capital equipment to offer extensive 
world class surface mount and through-hole capacity to its broad 
customer base. Its production capabilities are supported by 
manufacturing defect analysers and in-circuit test equipment, with 
functional test carried out on product specific equipment. 


Recent additions to its impressive array of machines include a Universal 
VCD axial machine and a Yamaha vision glue system. Other equipment 
that will contribute greatly to AEMS’s ability to satisfy customers’ 
needs are an MPM A25 screen printer, an SMT hot air split vision 
rework station and a Heller 1500 forced convection reflow oven. 


A people company: 


The core of any business is its people. And the 240 employees at 
AEMS are constantly supported and encouraged to show initiative and 





95/96 96/97 Budget 


take pride in their work. AEMS recognises that it will only remain 
competitive and continue to meet its customers’ needs by being totally 
committed to maintaining and improving the skills and expertise of all 
staff. 


A structured in-house training plan uses the services of experienced 
training providers such as TAFE and the Canberra Institute of 
Technology. 


Most of the staff are shareholders in the company — an added incentive 
for employees to take pride in their performance. 


Quality every step of the way: 


AEMS was certified to ISO 9002 in September 1993 — a mere 18 
months after start-up. The company constantly and consistently places 
great emphasis on adhering to quality procedures and maintaining 
traceability in every step of manufacture — from goods received to 
packaging and despatch. Its MRP II system is based on Impact software 
running on a Unix network. 


Last year the company embarked on a program concentrating on the 
Australian Quality Awards. 


Now firmly embedded in the Australian manufacturing landscape, 
AEMS plans to continue its unwavering path towards becoming a truly 
global player. 


nO=oimm> 
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Anton Piller 
(Australia) 


4 Expo Crt, 

Mt Waverley VIC 3149 

Phone: (03) 9562 8466 

Fax: (03) 9562 8850 

Branches: NSW, QLD 

Core business: UPS, frequency 
converters supplier 

Gross electronics sales revenue: 
$4,200,000 (unaudited) 

R&D (as a percentage of 
revenue): 1.0% 

Exports (as a percentage of 
sales): 3.0% 

Employees: 20 

Australian owned: No, private 
Key executives: Baden Berry, 
Managing Director 

Herman Rust, Contracts Director 
John Hudson, Company Secretary 
Jonathon Davis, Regional Sales 
Manager 

Profile: The main activity centres 
around the supply, installation, 
testing, commissioning and 
servicing of uninterruptible power 
systems and frequency converters. 
A major contract was the 
provision of UPS for Cathay 
Pacific in NSW at a contract price 
of around $2.6m. 


Adilam Electronics Pty Ltd 


3 Nicole Close, North Bayswater VIC 3153 










Phone: (03) 9761 4466 
Fax: (03) 9761 4161 


Employees: 36 


Australian owned: ee private. 

_ Key executives: Keith John Anderson, Managing Director; 
Margaret Anderson, Financial Director; 
Mark John Anderson, Marketing Director 


Profile: Adilam completed its 12 successive years of increased sales 
in 1995. The addition of semiconductors over recent years, to the 


Branches: Sydney, Brisbane, Adelaide, Auckland, Christchurch 
Core business: Component distribution/sales 

Gross electronics sales revenue: $11.8 million 

R&D (as a percentage of revenue): 

Exports (as a percentage of sales): 


Arlec Australia 


Maroondah Hwy, Mooroolbark 
VIC 3138 

Phone: (03) 9727 8777 

Fax: (03) 9727 8555 

Branches: NSW, QLD, SA, WA 
Core business: Electronics 
manufacturing, component 
distribution/sales, 
communications 

Gross electronics sales revenue: 
$75,600,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 198 

Australian owned: Yes, subsidiary 
of Kalamazoo Ltd, a public listed 
company 

Key executives: Jeffrey Hooper, 
Managing Director 

Terry Lucas, Financial Director 
Joseph Telfer, Technical Director 
Craig Geddes, Financial 
Controller 

Michael Nimmervoil, Engineering 
Manager 

Peter Angus, Marketing 

Profile: Arlec is a manufacturer 
of transformers, power supplies, 
PIR equipment and sole 








Australian distributor for NEC 
Philips semiconductor and passive 
components. 


Artronic 
Productions 
Australia 


See enhanced listing page T14. 


Australian Arrow 


65 Lathams Rd, 

Carrum Downs VIC 3201 
Phone: (03) 9786 2911 

Fax: (03) 9786 2499 
Branches: SA 

Core business: Electronics 
manufacturing 

Gross electronics sales revenue: 
$16,500,000 

R&D (as a percentage of 
revenue): 6.5% 

Exports (as a percentage of 
sales): 

Employees: 84 

Australian owned: No, private 
Key executives: D V Smith, 


Robert Gottliebson of BRW, guest speaker at 
the Victorian Business Awards, with Adilam 
directors Margaret and Keith Anderson. 


already established lines of passive components, electro-mechanical products and connectors now positions 

Adilam as one of the leading broadline distributors of electronic components in Australia. 

In 1995 Adilam won the Wholesale, Distribution and Allied Industries category of The Age/Dun and 

Bradstreet Business Who’s Who Victorian Business Award. 

Early in 1996 the Company was listed in the Top 100 Fastest Growing Private Companies in Australia in a 

survey featured in the Business Review Weekly in association with Siemens Nixdorf and Price Waterhouse. 

Offices were opened in Auckland and Christchurch New Zealand during 1995, as well as a new branch in 

Adelaide on the Ist July 1996. In addition, Adilam plans to build a larger head office in Melbourne in 1997. 

Commenting on the growth of Adilam, Mr Keith Anderson, indicated 

_ that continual enhancement of its Quality System. (Adilam has been — 

accredited to ISO 9002 since August 1992), and upgrading of the = 


warehousing and computer systems is assisting in the expected — 
expansion of Adilam in the coming years. 








ectronics = 


The Component Specialists 
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Managing Director 

M Schuurman, General 
Manager/Director 

F J Griffin, Marketing Manager 
CR James, R&D Manager 

S A Power, EMD Manufacturing 
Manager 

Profile: Development and supply 
of Remote Keyless Entry System 
for 1996 Magna. Development 
and Supply of CIR (Keyless entry, 
immobilisation and alarm) system 
for Toyota Camry and Corolla. 
Advanced automotive electronics 
systems (wiring harness, 
computer system) for motor 
vehicles. 


Australian 
Electronic 
Manufacturing 
Services 


See enhanced listing on page T8-9. 


Avnet EMG 
(Australia) 


See enhanced listing on page T13. 


AWA 


15 Talavera Rd, 

North Ryde NSW 2113 

Phone: (02) 9887 7111 

Fax: (02) 9887 7692 

Branches: 

Core business: Electronics and 
communications 

Gross electronics sales revenue: 
$3 14,477,000 (ASC data - 
consolidated sales revenue) 
R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: Yes, public 
Key executives: John Dougall, 
Managing Director 

Marie Louise Sexton, Company 
Secretary 

Profile: AWA’s activities include 
defence (missile decoy systems, 
electronic warfare and 
surveillance systems); 
communications (multiplexers and 
microwave radio systems for rural 
areas); intelligent road traffic 
systems; and aerospace (air 
navigation beacons and 
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microwave landing systems). 
Braemac 


Unit 1/59-61 Burrows Rd, 
Alexandria NSW 2015 

Phone: (02) 9550 6600 

Fax: (02) 9550 6377 

Branches: SA, WA, VIC 

Core business: Design tools, 
component distribution/sales, 
subsystems, software, design and 
software implementation and 
programming 

Gross electronics sales revenue: 
$30,100,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 46 

Australian owned: Yes, private 
Key executives: Danny Meneny, 
Joint Managing Director 

Dino Caluisi, Joint Managing 
Director 

Gari Scardina, Financial 
Controller 

Scott Reeves, Sales Manager 
Profile: The past decade has seen 
strong growth for the electronics 
manufacturing sector and this has 
enabled Braemac to participate in 
numerous designs and provide 


both technical and commercial 
assistance to customers. Braemac 
has recorded growth of over 25% 
in the year to June 1996 and 
anticipates continued growth 
through its entry into new market 
sectors, the offer of design and 
software services and new 
opportunities in New Zealand. 


British Aerospace 
Australia - 
Electronic Systems 
GP 


14 Park Way, Technology Park, 
The Levels SA 5095 

Phone: (08) 343 8211 

Fax: (08) 343 6629 

Branches: ACT, NT, NSW, VIC 
Core business: Subsystems, 
communications, software 
Gross electronics sales revenue: 
>$100,000,000 (company 
estimate) 

R&D (as a percentage of 
revenue): 2.0% 


- Exports (as a percentage of 


sales): 
Employees: 600 


AC&E Pty Limited 


54 Blackwall Point Rd, Chiswick NSW 2046 


Phone: (02) 9712 3555 
Fax: (02) 9719 8548 
Branches: ACT, NSW, VIC 


Australian owned: No, private 
Key executives: Peter Smith, 
Managing Director 

Nigel Hennessy, General Manager 
Electronics Systems 

Roman Olesnicky, Group 
Technical Manager 

Profile: Current contracts include: 
Parakeet project for Army 
electronic warfare equipment for 
Australian defence; electro-optic 
equipment, simulation, 
communications and surveillance, 
systems integration and software 
development, prime contracting. 


CelsiusTech 
Australia 


Endeavour House, Fourth Ave, 
Technology Park SA 5095 
Phone: (08) 343 3800 

Fax: (08) 343 3778 

Branches: ACT, NSW, QLD, 
VIC 

Core business: Software, systems 
engineering and systems 
integration 

Gross electronics sales revenue: 
$50,000,000 


Core business: Design, manufacture and distribution of interconnect products 
Gross electronics sales revenue: $18,500,000 
R&D (as a percentage of revenue): 2.5% 
Exports (as a percentage of sales): 2.0% 


Employees: 80 


R&D (as a percentage of 
revenue): 1.0% 

Exports (as a percentage of 
sales): 0.0% 

Employees: 95 

Australian owned: No, private 
Key executives: Tomas Ahlberg, 
Managing Director 

Goran Granberg, Technical 
Director 

Lachlan Peter, Business 
Development Manager 

Malcolm Peacock, Financial 
Director 

Profile: CelsiusTech Australia is 
an internationally recognised high 
technology company specialising 
in defence software engineering 
and systems integration projects. 
It has successfully delivered the 
command and control systems and 
combat systems for the ANZAC 
ship project. It is also developing 
the Australian Army’s command 
Support system and the RAN’s 
Mine Warfare Systems Centre. 


Cisco Systems 


Level 17, 99 Walker St, 
North Sydney NSW 2060 











Australian owned: Yes, private 
Contact: John Adams, Managing Director 


Profile: The major activities of AC&E are centred on the design, development, manufacture and/or distribution of interconnect products such 
as baluns, cables, connectors, alarm panels, hubs and networking products and associated equipment for the telecommunications, data 
communications and broadcasting industries. The company is currently the sole supplier to Telstra of several interconnect products — designed 
and manufactured in Australia — that are used in the Telstra transmission network. 


First incorporated in 1969, the company’s business has seen strong expansion in recent years. The 1995/96 year was one of continued 
profitability which also saw ongoing product development for the telecommunications market as well as expansion of know-how and 
distribution arrangements for the data communications and computer networking markets. 


1995/96 also saw AC&E reorganise its activities into two separate operating divisions, namely Telecommunications as well as Data Networking. 
This reorganisation incorporated a flattening of the management structure with product and policy decisions being made more immediate to 
market demands. 


Also during 1995/96 AC&E exhibited with Austrade at CeBIT in Hanover and at CommunicAsia in Singapore as well as independently at 
industry exhibitions in Hanoi, Jakarta and Kuala Lumpur as part of its commitment to the development of export 
markets. 


TELECOMMUNICATIONS 


ACE 


NETWORKS 


John Adams, who has been managing director through the company’s period of expansion, says AC&E aims 
to continue to strengthen its core interconnect and networking activities through product and market 
developments across a range of RF/HF, broadcasting and computer networking applications. AC&E will also 
continue to base such developments on combining its own self funded R and D and manufacturing activities 
with the know how and expertise coming from selected alliances with high quality overseas organisations. 
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Phone: (02) 9935 4100 

Fax: (02) 9957 4077 

Branches: ACT, NT, QLD, SA, 
TAS, VIC, WA 

Core business: Communications 
Gross electronics sales revenue: 
$110,000,000 (company estimate) 
R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 130 

Australian owned: No, owned by 
CSCO NASDAQ, US listed 

Key executives: Scott Ferguson, 
General Manager 

Brian Butler, Finance Manager 
Anne Strachan, Marketing 
Manager 

Profile: Cisco Systems is the 
leading global provider of 
internetworking solutions. Cisco’s 
hardware and software products 
are used to link computers so that 
pepole have access to information 
regardless of differences in time, 
place or computer system. 


Codan 


81 Graves St, Newton SA 5076 
Phone: (08) 305 0311 

Fax: (08) 305 0411 

Branches: NSW, WA 

Core business: Electronics 
manufacturing, component 
distribution/sales and 
communications 

Gross electronics sales revenue: 
$39,000,000 

R&D (as a percentage of 
revenue): 6.3% 

Exports (as a percentage of 
sales): 77.0% 

Employees: 240 

Australian owned: Yes, private 
Key executives: M K Heard, 
Managing Director 

N G Hall, Product Development 
Manager 

Y A Gobolos, Satellite Manager 
D J Jegredos, Marketing Manager 
B E Pentland, Finance Manager 
Profile: Design, manufacture and 
distribution of HF radio and C 


Band satellite transceivers through 


an international network of 
agents, dealers and customers. 
Sales are made to 140 countries. 
In 1995 Codan won the South 
Australian Manufacturer of the 
Year award and Large Exporter of 
the Year award. 


Communitron 
(Aust) 


Unit 1/5-11 Mellor St, 
West Ryde NSW 2114 
Phone: 

Fax: 

Branches: 

Core business: Electronics 
manufacturing and 
communications 


Gross electronics sales revenue: 


$7,600,000 

R&D (as a percentage of 
revenue): 0.8% 

Exports (as a percentage of 
sales): 

Employees: 50 

Australian owned: Yes, private 


Key executives: George Weisske, 


General Manager 

George Ting, Technical Manager 
Profile: Communitron is 
principally a manufacturer and 
supplier of products for the 
telecommunications industry. 
Services include PCB assembly, 
mechanical assemblies, cable 
harnesses, in-circuit testing, 
functional and environmental 
testing, turnkey projects, project 
management and production 
engineering. 





Cray 
Communications 


12 Rodborough Rd, 

Frenchs Forest NSW 2086 
Phone: (02) 9928 0000 

Fax: (02) 9928 0011 

Branches: 

Core business: Sale of data 
communication equipment 

Gross electronics sales revenue: 
$36,352,000 (ASC data - parent 
company sales revenue) 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: No, owned by 
Cray Electronics Holdings PLC, UK 
Key executives: D.V. Arlidge, 
Managing Director 

P.R. Turner, Finance Director 

B. Slabas, Director 

Profile: No information supplied. 


Crusader 
Electronics 


3/92 Bryant Street, 


Padstow NSW 2211 

Phone: (02) 9792 3922 

Fax: (02) 9792 1446 
Branches: VIC 

Core business: Component 
distribution/sales 

Gross electronics sales revenue: 
Not for publication 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 20 

Australian owned: Yes, private 
Key executives: Bishu Bojdak, 
General Manager 

George van Mal, Sales & 
Marketing 

Robert Sams, Finance 

Rod Fritchley, NSW Sales 
Manager 

Graham Johnson, Victorian Sales 
Manager 

Margaret Butters, Quality 
Manager 

Profile: Crusader is an 
importer/distributor of electronic 
components with the role of 
manufacturers’ agent and 
distributor. Crusader supplies high 
quality components from 
manufacturers such as Kemet 
Electronics, Beyschlag, 
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Arcotronics, ITT (Intermetal), 
Ohmite Manufacturing, CDE, 
Sakae, Elan, [VO etc. Our 
products include diodes, 
transistors, capacitors, resistors, 
relays. 


Crystalaid 
Manufacture 


194 Edward St, 

Brisbane QLD 4006 

Phone: (07) 3252 7713 

Fax: (07) 3252 1590 
Branches: 

Core business: Electronics 
manufacturing 

Gross electronics sales revenue: 
$24,000,000 

R&D (as a percentage of 
revenue): 2.0% 

Exports (as a percentage of 
sales): 22.0% 

Employees: 75 

Australian owned: Yes, private 
Key executives: John Bryant, 
Managing Director 

Rod Eades, General manager 
Jaya Ganasan, Operations & 
Engineering 

Les Willin, Accounts 


- Profile: Since establishment in 


one > of Australia’ S ees PCB 


Profile: Sole manufacturer of 
programmable hearing aids for 
export and supply to Australian 
hearing services for fitting to 
pensioners, and children. Recent 
installation of hybrid bonding 
facility. Company is accredited to 
ISO 9001. 


Data Electronics 
(Aust) 


7 Seismic Crt, 

Rowville VIC 3178 

Phone: (03) 9764 8600 

Fax: (03) 9764 8997 

Branches: NSW 

Core business: Test and 
measurement equipment 

Gross electronics sales revenue: 
$4,540,000 

R&D (as a percentage of 
revenue): 12.0% 

Exports (as a percentage of 
sales): 56.0% 

Employees: 30 

Australian owned: Yes, private 
Key executives: Tony Schauble, 
Director Marketing 

Terry Jones, Director Applications 
Gary Jarvis, Director Finance 


Manager/Directo 


e Producti ns hi 


to 10 layers by late 1996. ee 
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Graham Henstridge, Director 
Engineering 

Profile: Data Electronics 
manufactures data loggers for 
science and industry. Exports 70% 
of production to over 30 
countries. In 1995 it won a 
contract to supply $4.5 million of 
hydrological data loggers to 
China. 


Datacraft 


266 Maroondah Hwy, 
Mooroolbark VIC 3138 

Phone: (03) 9727 9111 

Fax: (03) 9726 5300 

Branches: ACT, NSW, QLD, SA, 
WA 

Core business: Electronics 
manufacturing, communications, 
software, turnkey networking, 
IVR & messaging systems 

Gross electronics sales revenue: 
$194,000,000 

R&D (as a percentage of 
revenue): 5.3% 

Exports (as a percentage of 
sales): 4.0% 

Employees: 330 

Australian owned: Yes, public 


Key executives: George Kepper, 
Group CEO 

Wayne Fitzsimmons, CEO 
Australian Operations 

Phillip Belcher, CEO Datacraft 
Australia 

Chris Johnston, CEO Datacraft 
Technologies 

Scott Mann, CEO Datacraft 
Software 

Profile: Close relationship with 
major US vendors covering wide 
area to local area networks, 
Internet to intranets. Joint 
development of end-end solutions 
for several US TDM MUX 
vendors using their own design 
NTUs. 


E S Rubin Group 


73 Whiting St, Artarmon NSW 
Phone: (02) 9439 2333 

Fax: (02) 9439 2278 

Branches: QLD, SA, VIC, WA 
Core business: Component 
distribution/sales 

Gross electronics sales revenue: 
$4,100,000 

R&D (as a percentage of 
revenue): 
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Exports (as a percentage of 
sales): 

Employees: 16 

Australian owned: Yes, private 
Key executives: Eric Rubin, 
Managing Director 

Brett Cameron, Manager 
Components 

Phillip Marchant, Manager 
Finance & Administration 
Profile: E S Rubin had its best 
year ever with major contracts 
with leading customers. 1995/96 
saw several changes to its 
business infrastructure with 
centralised warehousing and 
sales/marketing. 


Electronic 
Development Sales 


Unit 2A, 11-13 Orion Rd, 

Lane Cove NSW 2066 

Phone: (02) 9418 6999 

Fax: (02) 9418 6550 

Branches: 

Core business: Manufacturing 
equipment distribution/sales, 
component distribution/sales, test 
& measurement equipment, anti- 





static products 

Gross electronics sales revenue: 
$5,000,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: |2 

Australian owned: Yes, private 
Key executives: Erle Goodwin, 
Managing director 

Henry Loh, Operations director 
Maria Chiu, Company Secretary 
John Usher, Marketing Manager 
Julie Kerim, Systems Manager 
Profile: Market leader in 
supplying Australia with the latest 
in overseas electronics 
developments for the last 20 years. 
EDS offers a diverse range of high- 
tech components, electronic 
manufacturing equipment and anti- 
Static solutions. More recently 
enjoying success in the capital 
equipment markets with the range 


of Mydata pick and place machines. 


ERG 


247 Balcatta Rd, 
Balcatta WA 6021 


Phone: (09) 273 1100 

Fax: (09) 273 1208 

Branches: NSW, QLD, VIC 
Core business: Electronics 
manufacturing, communications, 
software, fare-collection systems, 
stored value card systems 

Gross electronics sales revenue: 

$ 130,000,000 

R&D (as a percentage of 
revenue): 17.0% 

Exports (as a percentage of 
sales): 54.0% 

Employees: 550 

Australian owned: Yes, public 
Key executives: Sandy Murdoch, 
Chairman 

Peter Fogarty, CEO 

Ian Allen, Chief Financial Officer 
Sarah Manners, Corporate 
Communications 

Michael Lamb, 
Telecommuncations MD 

Chris Ring, Fare Collection MD 
Profile: ERG is recognised 
internationally as a leader in the 
areas of automated fare-collection 
systems and specialised 
telecommunications products. 
Recent contracts include fare 
collection contracts in Belgium, 
France, Hong Kong, Canada and 
Malaysia and telecommunications 


contracts with ADC of the US and 
Nokia of Finland. 


Ericsson Australia 


61 Riggall St, 

Broadmeadows VIC 3047 
Phone: (03) 9301 1000 

Fax: (03) 9301 1361 

Branches: ACT, NSW, QLD, SA, 
WA, TAS 

Core business: Manufacturing 
equipment distribution/sales, 
electronics manufacturing, 
communications, 
telecommunications products and 
Services 

Gross electronics sales revenue: 
$800,000,000 

R&D (as a percentage of 
revenue): 10.0% 

Exports (as a percentage of 
sales): 13.0% 

Employees: 2250 

Australian owned: No, public 
Key executives: Kjell Sorme, 
Managing Director 

Bo Nilsson, Fixed Networks 
Colin O’ Reilly, Mobile Networks 
David Dearman, Business 
Communications 
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Dave Colbeck, Vodafone 

Bill Zikou, Supply 

Rob Brooker, Systems Design & 
Engineering 

Peter Rule, Strategic Product 
Management 

Profile: Ericsson is Australia’s 
second largest 
telecommunications R&D facility 
and 1995 winner of an Australian 
Quality Award - manufacturing. 
Substantial contracts are in place 
for the supply of fixed and mobile 
switching equipment. Ericsson is 
achieving worldwide success in 
the export of Australian-made 
products and services. 


Fabrication 
Australia 


Unit 10, 76 Rushdale St, 
Knoxfield VIC 3180 

Phone: 

Fax: 

Branches: NSW 

Core business: Manufacturing 
equipment distribution/sales, test 
& measurement equipment, bare- 
board test service 


Gross electronics sales revenue: 
$2,000,000 

R&D (as a percentage of 
revenue): 0.5% 

Exports (as a percentage of 
sales): 4.0% 

Employees: 15 

Australian owned: Yes, private 
Key executives: Mark Hearl, 
Managing Director 

Wayne Hogben, Sales & 
Marketing 

Matthew Greaves, Engineering 
Lee Wapling, Quality 

Profile: Fabrication Australia is 
Australia’s leading test fixture 
specialist. The company has 
recently extended its test expertise 
to include bare board testing. 
Quality accreditation to ISO 9002 
was achieved in 1994 and has 
enabled the company to win 
major defence contracts for the 
manufacture of test fixtures. 


Farnell Electronic 
Components 


72 Ferndell St, 
Chester Hill NSW 2162 


| Hewl ett-Packard. Australi 


| . Toseph St, Blackburn VIC 313 | 


‘Key enue: Bru = 
~ Profile: Hewlett-Packar: 


and through its people and in r 
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telecommunications es a the Secadeand communications ; marke 


Phone: (02) 9644 7722 

Fax: (02) 9644 5709 
Branches: 

Core business: Wholesaler of 
electronic components 


Gross electronics sales revenue: 


$23,920,000 (ASC data - 
consolidated sales revenue) 
R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 100-199 
Australian owned: No, private 
Key executives: 


Profile: No information supplied. 


Fibernet 


24 Laser Dr, Rowville VIC 3178 
Phone: (03) 9764 2111 

Fax: (03) 9764 2120 

Branches: NSW, QLD, SA, WA 


Core business: Communications, 


fibre optics 


Gross electronics sales revenue: 


Not for publication 

R&D (as a percentage of 
revenue): 5.0% 

Exports (as a percentage of 
sales): 15.0% 
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Employees: 65 

Australian owned: Yes, private 
Key executives: Allen Conduit, 
Operations Director 

Bruce Board, Sales Director 
Rick Hocking, Sales and 
Marketing 

Mark Hesling, Export Sales 
Brian Murrihy, Engineering 

Reg Wright, Financial Controller 
Profile: Fibernet is a major 
supplier of fibre optic solutions to 
Telstra, Optus and their 
telecommunications OEM 
manufacturers. In addition 
Fibernet services the commercial 
and industrial data 
communications markets and the 
needs of all industries for fibre 
optic solutions, be it audio, video, 
data or voice communications. 


Fujitsu Australia 


475 Victoria Ave, 

Chatswood NSW 2067 

Phone: (02) 9410 4555 

Fax: (02) 9411 8603 

Branches: ACT, QLD, SA, TAS, 
VIC, WA 

Core business: Manufacturing 
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equipment distribution/sales, 
electronics manufacturing, 
subsystems, communications, 
software, installation and support 
services, and IT consulting 
services 

Gross electronics sales revenue: 
$755,000,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 1333 

Australian owned: No, public 
unlisted - 80% Fujitsu (Japan), 
20% ICL (UK) 

Key executives: N J Roach, 
Managing Director 

N Karasuda, Finance Director 

D B Hughes, Chief Operating 
Officer 

J Kranenburg, Executive GM 
(Telecommunications) 

Profile: With revenues of US$36 
billion, the parent company is the 
second largest manufacturer of 
computers worldwide and one of 
the world’s leading 
telecommunications equipment 
suppliers. In Australia, the group 
markets computers, 
telecommunications products and 
services, software, consultancy, 
professional and computer 
maintenance services. 


GEC Electronics 
Division 


See enhanced listing on page T15. 


GEC Plessey 
Telecommunications 
(Australia) 


5-7 Slough Ave, 

Silverwater NSW 2128 

Phone: (02) 9350 9666 

Fax: (02) 9350 9698 

Branches: ACT, QLD, VIC 
Core business: Communications, 
business systems _ 

Gross electronics sales revenue: 
$33,023,000 

R&D (as a percentage of 
revenue): 1.4% 

Exports (as a percentage of 
sales): 20.0% 

Employees: 141 

Australian owned: No, owned by 
GEC (UK) 60%, Siemens 
(Germany) 40% 

Key executives: Eric Green, 


Managing Director 

Bob Robbins, Marketing Manager 
Steve South, Finance Director 
John McCudden, Sales & Service 
Director 

Andrew Levido, Engineering 
Manager 

Rod Green, Production Manager 
Rod Levett, HR Manager 

Tom Fitzgerald, Quality Manager 
Profile: GPT is a global company 
supplying public and private 
switching equipment and services 
to over 100 countries. With a 
worldwide turnover in excess of 
$2 billion, GPT has established 
itself as a major player in 
telecommunications and 
applications equipment. 


Global Lightning 
Technologies 


Technopark, 

Dowsings Point TAS 7010 
Phone: 

Fax: 

Branches: ACT, NSW, SA, WA, 
VIC 

Core business: Electronics 
manufacturing, lightning and 
transient protection, power 
conditioning and power 
conversion 

Gross electronics sales revenue: 
$14,600,000 

R&D (as a percentage of 
revenue): 8.5% 

Exports (as a percentage of 
sales): 45.0% 

Employees: 116 

Australian owned: Yes, private 
Key executives: Rick Gumley, 
Chairman/Director Advanced 
Technologies 

Steve Gumley, Chief Executive 
Officer 

Tony Surtees, Technical 
Marketing Manager 

Wayne Temple, International 
Sales Manager 

Barry Buckley, International Sales 
Director 

Dennis Riva, Australian Manager 
Profile: GLT exports to over 30 
countries on five continents and 
produces innovative transient 
protection and power conversion 
products to markets in 
telecommunications, defence, 
mining and general industry. GLT 
employs 13 professional engineers 
and over a dozen skilled technical 
staff. 


Harlec 


See enhanced listing on page T17. 


Hawker Batteries 


119-127 Wicks Road, 

North Ryde NSW 2113 

Phone: (02) 9878 5000 

Fax: (02) 9878 5555 

Branches: 

Core business: 

Gross electronics sales revenue: 
$40,000,000 (AEE estimate) 
R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: 

Key executives: 

Profile: No information supplied. 


Hewlett-Packard 
Australia 


See enhanced listing on page T16. 


Honeywell 


5 Thomas Holt Dr, 

North Ryde NSW 2113 

Phone: (02) 9353 7000 

Fax: (02) 9353 8207 

Branches: ACT, NT, QLD, SA, 
TAS, VIC, WA 

Core business: Electronics 
manufacturing, communications, 
software, electronic assembly and 
wiring, training, metalwork 
manufacture 

Gross electronics sales revenue: 
$60,000,000 (unaudited) 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 15.0% 

Employees: 

Australian owned: No, private 
Key executives: John Wolfraad, 
Managing Director 

Profile: Honeywell is the leading 
worldwide supplier of automation 
and control for homes and 
buildings, industrial, space and 
aviation. It looks for solutions that 
increase productivity, improve 
quality, reduce operating costs and 
create a safer, more comfortable 
environment in which to live and 
work. 
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Huber + Suhner 
Australia 


42 Wattle Rd, 
Brookvale NSW 2100 
Phone: (02) 9905 0000 
Fax: (02) 9905 8023 
Branches: 

Core business: 


Gross electronics sales revenue: 


$20,000,000 (AEE estimate) 
R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: 

Key executives: 


Profile: No information supplied. 


Hypertec 


61 Talavera Rd, 

North Ryde NSW 2113 
Phone: 13 13 07 

Fax: 13 13 09 


Branches: ACT, QLD, VIC, WA 


Core business: Manufacturing 
equipment distribution/sales, 
component distribution/sales, 
communications 


Gross electronics sales revenue: 
$87,203,183 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 50.0% 

Employees: 131 

Australian owned: Yes, private 
Key executives: Geoff O’ Reilly, 
Managing Director 

Colin Lillywhite, Sales & 
Marketing 

David Evans, Product 
Development 

Michael McGrath, Group 
Marketing Manager 

Profile: Hypertec is developing a 
range of networking products and 
the HyperFormance PC range. 


IBM (Wangaratta 
Manufacturing 
Services) 


See enhanced listing on page T18. 


‘IBM (Wangaratta 
Jianufacturing Services) 


nara Ave, West Pennant Hills NSW 2125 | 


electronics hess revenue: $60,000,000 


: R&D (as a percentage of revenue): | 
_ Exports (as a percentage of sales): 


~ Employees: 60 


Australian owned: No, Wholly owned Gobadiiepot IBM 


_ Australia, public unlisted © 


_ Key executives: Barry Sullivan, Site Maaaser 





Stephen Gulbin, Contract Manufacturing Manager 


Profile: The Wangaratta plant was established in 1976 for the 
production of typewriters. Personal computers replaced typewriters in 1984. To support this change in 
production, an electronic card assembly line was established in 1986. 


Following on from other IBM sites, Wangaratta Manufacturing Services Pty Ltd, a wholly eened 
subsidiary of IBM Australia, entered the contract manufacturing market in 1992. IBM globally is now one 
of the be five largest contract manufacturers in the world. 


I crease in peutic ie a new SMT line was commissioned i in 1994. Contract 


, “electronic circuit board assembly area. 


ICM 


5 Sirius Rd, 

Lane Cove NSW 2066 

Phone: 

Fax: 

Branches: 

Core business: Electronics 
manufacturing 

Gross electronics sales revenue: 
$3,800,000 

R&D (as a percentage of 
revenue): 0.0% 

Exports (as a percentage of 
sales): 80.0% 

Employees: 52 

Australian owned: Yes, private 
Key executives: Carlos Piteira, 
Managing Director 

Ian Hawkins, Sales Director 
Profile: Company commenced 
trading on | January 1996 and 


secured major contracts with DSS, 


IGI, Ingenico and AD 
Instruments. New contract 
awarded for command modules 
for PABX applications. 


Intel Australia 
Level 2, 8-22 West St, North 


Customers using Wangaratta’s service have ranged from small 
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- companies through to large multinationals. Predomi 
industries serviced have been information technology 
communications. Feedback from customers has been very positive: 








Sydney NSW 2060 

Phone: (02) 9937 5800 

Fax: (02) 9937 5899 

Branches: VIC 

Core business: 

Gross electronics sales revenue: 
$100,000,000 (AEE estimate) 
R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: 

Key executives: 

Profile: No information supplied. 


IRH Components 


1-5 Carter St, 

Silverwater NSW 2128 

Phone: (02) 9364 1766 

Fax: (02) 9648 3505 

Branches: SA, VIC 

Core business: Component 
distribution/sales, subsystems 
Gross electronics sales revenue: 
$13,200,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 34 

Australian owned: No, owned by 
Bell-IRH Industries (public) 
Key executives: N C Smith, 
Managing Director 

R J van Es, Finance Director 
Alan Smith, National Manager 
Profile: IRH Components is a 
manufacturer of resistive 
components and a major 
distributor of electronic 
components. IRH Components 
represents the world leaders in 
their respective technologies, 
Murata , Fujitsu-Takamisawa, 
Fujitsu Semiconductors, CP Clare, 
Teccor, EAO, Fujisoku, Phoenix 
Contact and Hawker Batteries. 


James Hardie 
Building Services 


17-19 Orion Rd, 

Lane Cove NSW 2066 

Phone: (02) 9928 7000 

Fax: (02) 9928 7111 

Branches: ACT, NT, QLD, SA, 
TAS, VIC, WA 

Core business: Manufacturing 
equipment distribution/sales, 
communications, access control, 
fire service, mechanical & 
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electrical services, voicemail 
Gross electronics sales revenue: 
$3 12,700,000 

R&D (as a percentage of 
revenue): 0.6% 

Exports (as a percentage of 
sales): 0.4% 

Employees: 2000 

Australian owned: 

Key executives: John Moller, 
General manager 

Carolyn Wakeham, Finance & 
Administration 

Steven Mears, R&D Manager 
Profile: James Hardie Building 
Services is a leading Australian 
manufacturer, supplier and 
contractor for systems and 
services installed in buildings. 
Located throughout Australia and 
NZ it employs 2000 people in 35 
offices. Major contracts include 
voicemail systems for all Optus 
mobile users, Qantas Sydney 
domestic terminal upgrade and 
access control systems for 
numerous prisons around the 
country. 


JNA 
Telecommunications 


16 Smith St, 

Chatswood NSW 2067 

Phone: (02) 9935 5555 

Fax: (02) 9417 5837 

Branches: 

Core business: 

Gross electronics sales revenue: 
$66,979,000 (ASC data - 
consolidated sales revenue) 
R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: public listed 
Key executives: 

Profile: JNA Telecommunications 
is a leading supplier of 
telecommunications and network 
computing systems and services 
to carriers, government and 
industry. 


Jtec 


Unit 3, 118-122 Bowden St, 
Meadowbank NSW 2114 

Phone: 

Fax: 

Branches: ACT, QLD, SA, VIC, 
WA 


Core business: Electronics 
manufacturing, communications, 
test & measurement equipment 
Gross electronics sales revenue: 
$38,000,000 

R&D (as a percentage of 
revenue): 28.0% 

Exports (as a percentage of 
sales): 5.0% 

Employees: 260 

Australian owned: Yes, owned 
by Techniche (public) 

Key executives: John Ried], CEO 
Ezio Belfiglo, General Manager 
Keith Murray, Corporate 
Marketing Manager 

John Robinson, Chief Engineer 
John Hooker, Financial Controller 
Profile: Jtec focuses on delivering 
customer benefits to those 
requiring scalable wide area 
network access and switching 
solutions. Core competencies 
include ISDN (Australian, ETSI), 
ATM, switching, signalling, voice 
& data integration, voice 
compression and Legacy system 
integration. 


Kenelec 


2 Apollo Court, 
Blackburn VIC 3130 
Phone: (03) 9878 2700 
Fax: (03) 9878 0824 
Branches: 

Core business: 


Gross electronics sales revenue: 


(AEE estimated position) 
R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: 

Key executives: 


Profile: No information supplied. 


Keycorp 


Level 9, 67 Albert St, 
Chatswood NSW 2067 
Phone: (02) 9415 2900 

Fax: (02) 9415 1363 
Branches: 

Core business: Manufacturing 
equipment distribution/sales, 
electronics manufacturing, 
component distribution/sales, 
software 


Priority Electronics — 


Phone: (03) 9521 0266 
- Fax: (03) 9521 0356 
Branches: NSW © 
_ Core business: Desi 
_ embedded single boar 


ols, subsystems, 
uters 


_ Gross electronics sales revenue: $5,000 000 


R&D (as a percentage 


- Employees: 13 
_ Australian owned: Yes, private 


of revenue): 0.0% 
Exports (as a percentage of sales): 


Key executives: Gail Coward, Managing 


_ Director/Financial Officer — 


~ Santo Gazzo, General i Manater Marketing © 


‘Manager 


Profile: Priority Electronics started in fuly, 1989. In 
1994 we achieved Certification as a Quality 
Endorsed Company to AS/NZS ISO 9002. 1995 saw 
us open a new office in Sydney and a move to larger — 


premises in Melbourne. | 


Gross electronics sales revenue: 
$80,000,000 

R&D (as a percentage of 
revenue): 16.0% 

Exports (as a percentage of 
sales): 45.0% 

Employees: 350 

Australian owned: Yes, public 
Key executives: G Rintoul, 
General Manager 

Ted Satchell, Business 
Development 

Robert Douglas, Research & 
Development 

Jan Neville, Cardcorp 

Hugh Kelly, Australian Electronic 
Manufacturing Services 

Profile: Keycorp is an Australian 
owned technology company 
established in the early 1980s to 
provide for the special individual 
requirements organisations have 
for technology. Recent contracts 
include Lloyds Bank and Halifax 
Building Society in the UK and 
close associations with Visa, 
MasterCard and Mondex stored 
value schemes. 


We ee established ourselves as a Total Sslution provider for critical application computers and > 
_ peripherals, power supplies, IC components, serial communications pean data : 
acquisition and control cards, and signal conditioning products. — 


: Priority | is the Exclusive Distributor for Advantech, Power General, Unitrode, 


rks veal Power Cube. 
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Mayer Krieg & Co 


50 Mary St, Unley SA 5061 
Phone: (08) 291 3222 

Fax: (08) 291 3200 
Branches: NSW, QLD, VIC 
Core business: Manufacturing 
equipment distribution/sales, 
component distribution/sales, 
subsystems 


Gross electronics sales revenue: 


$15,000,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 5.0% 

Employees: 45 

Australian owned: Yes, private 
Key executives: Peter Krieg, 
Joint Managing Director 
Peter Mayer, Joint Managing 
Director 


Profile: No information supplied. 


MEFB Products 


114 Lewis Rd, 

Wantirna South VIC 

Phone: (03) 9801 1044 

Fax: (03) 9801 1176 

Branches: NT, NSW, QLD, SA, 


TAS, WA 
Core business: Manufacturing 
equipment distribution/sales 


Gross electronics sales revenue: 


Not for publication 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 50 

Australian owned: Yes, private 
Key executives: Brian Bilston, 
Managing Director 

Trevor Barr, Sales/Marketing 
Manager 

Jason Jenner, Technical 
Representative 

Profile: Established in 1972 to 
supply the electronics industry 
with enclosures. Main contracts 
include the supply of cabinets to 
each Westpac bank branch in 
Australia, over 1000. It is also 
supplying over 500 cabinets to 
Optus throughout Australia. 


Mitec 


532 Seventeen Mile Rocks Rd, 
Sinnamon Park QLD 4073 
Phone: 


Protel International 


Level 3, 12A Rodborough Rd, Frenchs Forest NSW 2086 


Phone: (02) 9975 7710 
_ Fax: (02) 9975 7720 


| Subsidiaries: Hobart, Tasmania and California, USA 


Core business: Software 


Gross electronics sales revenue: $8,000,000 
R&D (as a percentage of revenue): 15% 
Exports (as a percentage of sales): 93.0% 


Employees: 23 


Australian owned: Yes, private 


Fax: 

Branches: NSW, VIC 

Core business: Electronics 
manufacturing, communications 
Gross electronics sales revenue: 
$21,000,000 

R&D (as a percentage of 
revenue): 8.0% 

Exports (as a percentage of 
sales): 

Employees: 140 

Australian owned: Yes, public 
Key executives: John Ness, 
Managing Director 

John Griffith, Financial 

Peter Bradley, Engineering 
Kevin Berridge, Marketing 
Profile: Mitec is currently 
involved in microwave links, 
satellite hardware, ground station 
equipment and high power 
amplifier design. 


Morris Productions 


12 Harp Street, 

Campsie NSW 2194 

Phone: (02) 9789 6200 

Fax: 

Branches: 

Core business: Manufacturer of 


printed circuit boards and 
industrial graphics 

Gross electronics sales revenue: 
$13,200,000 (AEE estimate) 
R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 100-199 
Australian owned: owned by 
Morris Australia 

Key executives: 

Profile: No information supplied. 


Motorola Australia 


6 Caribbean Dr, 

Scoresby VIC 3179 

Phone: (03) 9213 7766 

Fax: (03) 9213 7956 

Branches: 

Core business: Communications 
equipment and components 
Gross electronics sales revenue: 
$383,128,000 (ASC data - sales 
revenue) 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 200-499 


Key executives: Nick Martin, Chief Executive Officer; Aram Mirkazemi, Research & Development; David Warren, Weaiaine Director of 
Protel Technology Pty Ltd; Bruce Edwards, President of Protel Technology Inc., USA 
Profile: Protel International Pty Ltd is a software development and marketing company that creates, sells and exports Microsoft Windows-based 
computer aided design (CAD) software for electronic engineers and designers. The company had revenues in 1995 of over $8 million and has 
now sold over 20,000 Windows-based CAD tools. With sales offices in California and Hobart and distributors in all significant industrial 
countries, Protel has established its position as a leader in Windows-based Electronic Design Automation (EDA) software. | 


Protel International is concerned with making high quality technical software solutions available to every engineer and scientist. This involves 
bringing the highest quality software to market at the lowest price that can support devlopment of the technology. To deliver this technology to 
every electronic designer in the world, Protel has built a marketing and distribution network that supports high-volume, low cost manufacture 


and delivery of software products. 


_ Protel Systems was founded in Australia in 1985 by Nick Martin to market the first product, Protel-PCB. This low cost, easy-to-use, IBM- 
compatible DOS software was quickly accepted in the Australian electronic design community, and by mid-1986 the company was exporting 
its products through distributors in Europe and the United States. In 1987, the company introduced its first circuit design tool, Protel ee 


| More recently Protel has released Advanced Schematic 3 (for Windows), the first product to be based on the new 
_ EDA Client/Server system and is now about to release Advanced PCB 3, the first PCB design tool to be based 
around this architecture. Protel recently acquired NeuroCad Inc. and released Advanced Route 3, one of the first 
EDA tools to use artificial intelligence. In addition, Protel has acquired compiler technology for Programmable 
Logic Devices (PLD) from Logical Devices Inc. of Florida USA. When released, this product will be called 
Advanced PLD and will be supplied as a server for EDA /Client. 
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Australian owned: No, owned by 
Motorola International 
Development 

Key executives: 

Profile: No information supplied. 


National 
Instruments 


PO Box 466, Ringwood VIC 3134 
Phone: (03) 9879 9422 

Fax: (03) 9879 9179 

Branches: 

Core business: 

Gross electronics sales revenue: 
$4,500,000 (AEE estimate) 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: 

Key executives: 

Profile: No information supplied. 


Netcomm 


25 Paul St North, 

North Ryde NSW 2113 

Phone: (02) 9887 2839 

Fax: (02) 9888 5533 

Branches: QLD, VIC, WA 
Core business: Electronics 
manufacturing, communications, 
Internet service provider 

Gross electronics sales revenue: 
$34,000,000 

R&D (as a percentage of 
revenue): 8.0% 

Exports (as a percentage of 
sales): 5.0% 

Employees: 210 

Australian owned: Yes, public 
Key executives: Chris Howells, 
Managing Director 

Luke Conte, Technical Director 
Ross Rathwell, Chief Financial 
Officer 

Chris McPherson, Marketing 
Manager 

Profile: NetComm is Australia’s 
leading PC connectivity supplier 
with Modems software and 
Internet services. 


Nilsen Industrial 


Phone: 

Fax: 
Branches: 
Core business: 





Gross electronics sales revenue: 
$10,500,000 (AEE estimate) 
R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: 

Key executives: 

Profile: No information supplied. 


Nilsen Instruments 


150 Oxford St, 

Collingwood VIC 3066 

Phone: (03) 9419 9999 

Fax: (03) 9416 1312 

Branches: 

Core business: Sales/distribution 
of electronic and scientific 
instruments 

Gross electronics sales revenue: 
$11,227,438 (ASC data - sales 
revenue) 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 50-99 

Australian owned: Yes, owned 
by Oliver J Nilsen (Australia) 
Key executives: 

Profile: No information supplied. 


Nortel Australia 


Level 5, 495 Victoria Ave, 
Chatswood NSW 2067 

Phone: (02) 9325 5200 

Fax: (02) 9325 5222 

Branches: ACT, QLD, WA, VIC 
Core business: Communications 
Gross electronics sales revenue: 
$75,283,000 

R&D (as a percentage of 
revenue): 12.0% 

Exports (as a percentage of 
sales): 8.5% 

Employees: 650 

Australian owned: No, 
subsidiary of Northern Telecom 
(Canada), a public listed company 
Key executives: Brian Davis, 
Managing Director 

Barry Southern, Sales 

Alex Krawchuk, Marketing 
Brian Hoppe, Finance 

Profile: Nortel works with 
customers around the world to 
design, build and integrate 
complete digital broadband, 
enterprise, switching and wireless 
access networks for information, 
entertainment, education and 


business. Offers one of the 
broadest choices of network 
solutions in the global 
telecommunications industry. 
Nortel has shipped and installed 
more digital lines worldwide than 
any other company. 


industry. All manufacturing is 
carried out in compliance with 
international quality standards. 


Pacific Dunlop 
Cables Group 


Phone: 

Fax: 

Branches: 

Core business: 

Gross electronics sales revenue: 
$675,000,000 (AEE estimate) 
R&D (as a percentage of 


Omron Electronics 


71 Epping Rd, 

North Ryde NSW 2113 
Phone: (02) 9878 6377 
Fax: (02) 9878 6391 
Branches: QLD, VIC 


; revenue): 
azore puss: Component Exports (as a percentage of 
distribution/sales, software sales): 
Gross electronics sales revenue: Employees: 
$19,320,900 Australian owned: 
R&D (as a percentage of Key executives: 
fepenic): Profile: No information supplied. 
Exports (as a percentage of 
sales): 


Employees: 41 

Australian owned: No, private 
Key executives: 

Profile: No information supplied. 


PC Assemblies 


5/13 Dympna St, 
Dee Why NSW 2099 


Phone: 
_ Fax: 
Pacific Branches: 
Communications Core business: Electronics 
manufacturing 
10-12 Clyde St, Gross electronics sales revenue: 
Rydalmere NSW 2116 $8,500,000 
Phone: (02) 9638 6400 R&D (as a percentage of 
Fax: (02) 9684 4264 revenue): 
Branches: QLD, SA, VIC, WA Exports (as a percentage of 
Core business: Electronics sales): 


Employees: 70 

Australian owned: Yes, private 
Key executives: Chris Jarvis, 
Managing Director 

Carol Jarvis, Director 

Terese Mathieson, Marketing 


manufacturing, communications 
Gross electronics sales revenue: 
$9,337,622 

R&D (as a percentage of 
revenue): 4.0% 

Exports (as a percentage of 


sales): 4.3% Manager 
Employees: 60 Terry Pearce, Manufacturing 
Australian owned: Yes, private Manager 


Key executives: Dieter Monch, 
Managing Director 
Lyndon Rumsey, Financial 


Daryl Perry, Quality Manager 
Profile: PC Assemblies is a sub- 
contract electronic manufacturer. 


Controller Major industries serviced are 
Co Smit, Group National Sales gaming, telecommunications and 
manager medical. It prides itself on 


Jacek Drwecki, R&D Manager 
Steve Harlett, Engineering 


customer partnership and is 
certified to ISO9002. It has a 


Manager highly qualified multi-skilled 
Dean Mills, National Marketing workforce to provide turnkey 
Manager solutions for its customers. 


Profile: Pacific Communications 
specialises in research, design, 
development and distribution of 
state of the art closed circuit 
television surveillance systems 
and products for the security 
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Pepperl & Fuchs 
(Aust) 


Unit 7, 72-74 Chifley Dr, 

Preston VIC 3072 

Phone: 1800 244 777 

Fax: 1800 244 222 

Branches: NT, NSW, QLD, SA, 
TAS, WA 

Core business: Electronic 
products for process automation 
and factory automation 

Gross electronics sales revenue: 
$5,500,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 21 

Australian owned: No, private 
Key executives: Richard Hurley, 
General manager 

Steve Jones, National Sales 
Manager 

Paul Bruno, Commercial Manager 
Tharsren Nellen, Product Manager 
Factory Automation 

Karl-Heinz Haller, Product 
Manager Process Automation 
Profile: As a manufacturer of 
special electronic devices, Pepper] 
& Fuchs enjoys national and 
international recognition. Its 
sensors, sensor systems, EExi 
interface modules, control 
systems, level measuring 
equipment and bus systems 
switch, monitor and secure 
sensitive processes in industry. 


Philips Electronics 
Australia 


Philips House, 15 Blue St, 

North Sydney NSW 2060 
Phone: (02) 9925 3333 

Fax: (02) 9925 3287 

Branches: ACT, QLD, SA, TAS, 
VIC, WA 

Core business: Component and 
manufacturing equipment 
distribution/sales, electronics 
manufacturing, subsystems, 
communications, test and 
measurement equipment, software 
and multi media publishing 
support centre. 

Gross electronics sales revenue: 
$484,000,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 2300 

Australian owned: No, owned by 


Philips Electronics (Netherlands) 
Key executives: Justus 
Veeneklaas, Chairman & CEO 
Grant Logan, Finance Director 
Grant Hundleby, Company 
Secretary 

John Boettcher, Corporate Affairs 
Mark Bagsteer, Human Resources 
Profile: During 1995 Philips’ 
group sales in Australia grew by 


Core business: Printed circuit 
board manufacturer 

Gross electronics sales revenue: 
$8,638,955 (ASC data - sales 
revenue) 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 50-99 





31%, In December 1995 the 
company signed a $713 million 
Partnership for Development 
agreement with the Australian 
government. In June 1996 Philips 
announced a $64 million contract 
to supply radio telephone systems 
to PTTelkom Indonesia. 


Powerbox 


4 Beaumont Road, 

Mt. Kuring-Gai NSW 2080 
Phone: (02) 9457 2200 

Fax: (02) 9476 2255 

Branches: 

Core business: 

Gross electronics sales revenue: 
(AEE estimated) 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: 

Key executives: 

Profile: No information supplied. 


Precision Circuits 


2-6 Glendale St, 
Nunawading VIC 3121 
Phone: (03) 9877 3222 
Fax: (03) 9877 5079 
Branches: 
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Australian owned: private 
Key executives: 
Profile: No information supplied. 


Priority Electronics 


See enhanced listing on page T19. 


Protel International 


See enhanced listing on page T20. 


OPSX 


Communications 
33 Richardson St, 


West Perth WA 6005 
Phone: (09) 262 2000 

Fax: (09) 324 1642 
Branches: NSW 

Core business: Electronics 
manufacturing, design tools, 
communications security 
hardware and software 
Gross electronics sales revenue: 
$15,000,000 

R&D (as a percentage of 
revenue): 20.0% 

Exports (as a percentage of 
sales): 30.0% 

Employees: 65 


Australian owned: Yes, owned 
by Telstra 

Key executives: Peter Abery, 
Managing Director 

Louis van Graan, General 
manager/Engineering manager 
Kevin Penter, Sales & Marketing 
Paul Farrelly, Finance & 
Administration 

Profile: QPSX provides 
communications products and 
services that deliver efficient and 
secure voice and data 
networking. QPSX supplies 
network management, broadband 
network interface modules for 
SMDS, frame relay and ATM 
equipment. QPSX also supplies 
communication security products 
and digital algorithms developed 
by Telstra Research 
Laboratories. 


R&D Electronics 


4 Plane Tree Ave, 

Dingley VIC 3172 

Phone: (03) 9558 0444 

Fax: (03) 9558 0955 

Branches: NSW 

Core business: Design tools, 
Component distribution/sales, 
programming, FAEs to assist 
customers in design 

Gross electronics sales revenue: 
$6,200,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 19 

Australian owned: Yes, private 
Key executives: Bill Woodward, 
CEO 

Roger Sever, GM/Financial 
Director 

Barry Hay, Technical/Quality 
Graham Giulieri, National Product 
Manager 

Peter Rorke, Sales (Vic) 

Don Wilson, Sales (NSW) 
Emma Szetey, Office manager 
Kelly Heath, Marketing 

Profile: In 1995, annual sales and 
book to bill ratio reached highest 
levels in the company’s history, 
accreditation under AS3902 
achieved, continuous 
improvement program initiated, 
and product range increased with 
signing of additional US and 
European agreements. 
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Each product is carefully tracked throughout the test process, ensuring a fast and efficient turn around. 


Austest Laboratories 4/87 Reserve Road, Artarmon 2064 
Telephone (02) 437 4500 Fax (02) 437 4600 





ENTER 7902 








Racal Australia 


3 Powells Rd, 

Brookvale NSW 2100 

Phone: (02) 9936 7000 

Fax: (02) 9936 7036 

Branches: VIC 

Core business: Subsystems, 
communications, test & 
measurement equipment, software 
Gross electronics sales revenue: 
$15,000,000 

R&D (as a percentage of 
revenue): 10.0% 

Exports (as a percentage of 
sales): 2.0% 

Employees: 30 

Australian owned: No, private, 
subsidiary of Racal Electronics 
(UK) 

Key executives: David Paculabo, 
Managing Director 

Phil Taylor, General Manager 
Col Martin, Financial Controller 
Mike Burcher, Project/Quality 
Manager 

Ross Stevens, Service Manager 
Profile: Racal Australia has been 
in operation for over 30 years and 
is a leading supplier of electronic 
technology products to the 
Australian market. Racal is 
primarily a sales, marketing, 
distribution and support operation 
addressing five main areas: data 
communications (ISDN), data 
security (encryption, access and 
virus protection), test & 
measurement instrumentation 
(GSM base station and mobile 
testing), voice and communication 
recording systems, and defence 
electronics 


Ricnpac 
Technologies 


58 Bath Rd, Kirrawee NSW 2232 
Phone: (02) 9542 3688 

Fax: (02) 9542 1137 

Branches: QLD, SA, VIC, WA 
Core business: Manufacturing 
equipment distribution/sales 
Gross electronics sales revenue: 
$4,600,000 

R&D (as a percentage of 
revenue): 7.0% 

Exports (as a percentage of 
sales): 5.0% 

Employees: 38 

Australian owned: Yes, owned 
by Lemvest, a public listed 
company and subsidiary of the 
Lemarne Corporation 

Key executives: Malcolm Inglis, 
Managing Director 
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Ross Campbell, General Manager 
Peter Hebbeling, Sales Manager 
Rao Bhogaraju, Engineering 
Manager 

Profile: A manufacturer 
specialising in 19” racking 
systems for the data 
communications/ 
telecommunications markets. It is 
also a manufacturer of custom 


life support of professional 
electronic measuring instruments, 
radio communication and EW 
equipment. Major contracts 
include 150 Model CMS 
communications test sets and 
direction finding systems for the 
Australian Army, and 
HF/VHF/UHF radios for the 
Australian Navy minehunters. 





enclosures for the industrial and 
electronics markets, data 
communications (ISDN), data 
security (encryption, access and 
virus protection), test & 
measurement instrumentation 
(GSM base station and mobile 
testing), voice and communication 
recording systems, and defence 
electronics. 


Rohde & Schwarz 
(Australia) 


63 Parramatta Rd, 

Silverwater NSW 2141 
Phone: (02) 9748 0155 

Fax: (02) 9748 1836 
Branches: VIC 

Core business: Test & 
measurement equipment, radio 
communications 

Gross electronics sales revenue: 
$11,000,000 

R&D (as a percentage of 


revenue): 


Exports (as a percentage of 
sales): 0.0% 

Employees: 20 

Australian owned: Yes, private 
Key executives: A R Bean, 


Managing Director 


B Hutchings, Financial Controller 


J Urbina, Service Manager 


S Haynes, Sales Co-ordinator 


Profile: Main activities are 


importing, marketing and through 
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Rojone 


61 Aero Rd, Ingleburn NSW 2565 
Phone: (02) 9829 1555 

Fax: (02) 9605 8812 

Branches: QLD, SA, VIC, WA 
Core business: Component 
distribution/sales, high 
performance cable assembly 
Gross electronics sales revenue: 
$5,200,000 

R&D (as a percentage of 
revenue): 10.0% 

Exports (as a percentage of 
sales): 

Employees: 30 

Australian owned: Yes, private 
Key executives: Livia Grabowski, 
Managing Director 

Ian Janoska, Engineering Manager 
Eleonore Cato, Financial Director 
Profile: Rojone is currently 
involved in critically phased 
matched cable assemblies for Jorn 
project. 


SAGEM Australasia 


Unit 2, 44-48 O’Dea Ave, 
Waterloo NSW 2017 

Phone: (02) 9315 3500 

Fax: (02) 9315 3555 

Branches: VIC 

Core business: Electronics 
manufacturing, communications, 
fax machines, GPS equipment 
Gross electronics sales revenue: 
$12,632,000 





R&D (as a percentage of 
revenue): 1.5% 

Exports (as a percentage of 
sales): 0.5% 

Employees: 35 

Australian owned: No, private 
Key executives: Dominique 
Legrand, Managing Director 
Profile: SAGEM Australia sells 
GPS and inertial navigation 
systems, fax machines and other 
communications equipment. It 
manufactures commercial and 
military grade electronic boards 
and assemblies and is accredited 
to ISO 9002. 


Scientific Devices 
Australia 


See enhanced listing on page 26. 


Scitec 


2 Apollo Pl, 

Lane Cove NSW 2066 

Phone: (02) 9428 9555 

Fax: (02) 9428 9988 

Branches: ACT, QLD, SA, VIC, 
WA 

Core business: Communications 
Gross electronics sales revenue: 
$42,151,000 

R&D (as a percentage of 
revenue): 10.0% | 
Exports (as a percentage of 
sales): 26.0% 

Employees: 220 

Australian owned: Yes, public 
Key executives: Paul Magee, 
Group MD & CEO 

Dwin Tucker, Finance 

Colin Kempter, Marketing 
Adrian Siebel, Operations 
Quentin Goldfinch, R&D 
Profile: Scitec is a designer and 
manufacturer of data 
communications equipment for 
corporate networks for worldwide 
distribution. Scitec specialises in 
the integration of voice and data 
over packet data networks and 
high speed access to carrier data 
networks. In Australia, Scitec is 
also a network integrator 
providing design, supply and 
support of a wide range of 
networking products. 





g 





P R O D U C T G U D E 


WELWYN Components offer a full range of resistors, both commercial and precision 
grade. Welwyn supply custom hybrid circuits to some of Australia’s largest manufacturers. 
Many pieces of European designed military equipment specify Welwyn resistors. 


YAGEO offer excellent quality resistors and service. This ensures they are the first choice 
of many of Australia’s largest companies. Yageo excel in commodity product and offer 
SMT resistors from 0402 to 2512 also an excellent range of SMT networks. Add to this a 
full range of well priced metal oxide, carbon and metal film resistor. 


SEI Electronics formerly Stackpole Electronics offer a wide range of commodity product 
resistors as well as those now hard to find Carbon Composition Resistors. 


ARK Electronics offer a full range of electrolytic capacitors including low ESR, Bi Polar, 
elevated temperature, snap in etc. Axial versions of most of the range is available and both 
stock and lead times are good. 


IRC have had close association with the US military and automotive manufacturers for 
many years. As a result IRC are the preferred brand for a large number of US designs. 
Offering surface mount chips and networks to very close tolerance and low TCRs. Also 
low ohm power resistors, ideal for power supplies etc. 


UCC offer a good range of SMT capacitors in all the popular sizes and dielectrics. In 
addition a full range of ceramic disc and monolithic capacitors are available. 


KEKON have manufactured ceramic capacitors for many years in Europe, they are now 
available in Australia. In their standard range they offer case sizes 0504 to 2225 I pF to 
82nF in NPO while the ZSU will extend to 6.8uF. Add to this tolerances as low as 0.2% 
and voltages as high as IO KV are available in a SMT capacitor and a whole new realm of 
possibilities is open to the product designer. 


DC Components offer a comprehensive range of diodes, small signal, fast recovery, zener 
diodes, shotkys etc. Also MELF packaged diodes and bridge rectifiers rated up to 35Amps. 


See our full range of products on the net at ash.com.au 
or call/fax for your catalogue 

Ph: (043) 345 311 Fax: (043) 345 312 

Email ash.com.au 

Queensland readers Ph: (07) 5593 5539 


ASH ELECTRONICS PTY LTD 
saa ees NSW 2261 ENTER 7903 
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Siemens 


544 Church St, 

Richmond VIC 3121 

Phone: (03) 9420 7111 

Fax: (03) 9420 7309 

Branches: NSW, QLD, SA, WA 
Core business: Component and 
manufacturing equipment 
distribution/sales, electronics 
manufacturing, design tools, 
subsystems, communications, test 
& measurement equipment, 
software 

Gross electronics sales revenue: 
$419,000,000 (includes NZ) 
R&D (as a percentage of 
revenue): 15.0% 

Exports (as a percentage of 
sales): 7.0% 

Employees: 1494 

Australian owned: No, private, 
subsidiary of Siemens (Germany) 
Key executives: Klaus Lahr, 
Managing Director 

Barry Roberts, Commercial 
Ockert Van Zyl, 
Telecommunications 

John Coulton, Electrical 
Engineering 

Geoff Fagan, Corporate 
Communications 

Profile: Siemens is active in 


telecommunications networks, 
communications equipment, 
power engineering, automation, 
standard electrical products, 
electronic components, electrical 
contracting, plant maintenance, 
manufacturing and training, 
installation. 


Signalling 
Technology 


107 Seaford Rd, 

Seaford VIC 3198 

Phone: (03) 9786 0077 

Fax: (03) 9786 0063 

Branches: 

Core business: Electronics 
manufacturing, communications, 
software, contract SMD assembly 
Gross electronics sales revenue: 
Not for publication 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 70.0% 

Employees: 48 

Australian owned: Yes, 

Key executives: John Barber, 
Managing Director 


Scientific Devices Australia 


2 Jacks Road, 
South Oakleigh VIC 3167 


Phone: (03) 9579 3622 
Fax: (03) 9579 0971 
Branches: NSW, SA 


Core business: Communications, 
test & measurement equipment 


Gross electronics sales revenue: 
Not for publication 


R&D (as a percentage of revenue): 
Exports (as a percentage of sales): 
Employees: 17 

Australian owned: Yes, private 


Key executives: Graeme Sharp, Managing Director 
Hamish Clark, Sales Director 

Ron Guest, Calibration 

Lindsay Gibson, Service Manager 

Mark Lotter, NSW Office Manager 

Roger Gale, SA Office Manager 


Profile: Scientific Devices has been marketing electronic test & 
measurement equipment for over 25 years and in this period has 
represented major overseas manufacturers including: Wavetek, 


Datum, Boonton, ENI Elgar, Gigatronics, Iotech, Lecroy, 
Keithley, Keytek and Melcher. Scientific Devices also offers 


complete support services via its NATA laboratory and service 


engineering department. It also has ISO9002 certification. 
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SCIENTIFIC DEVICES 


David Bailey, Manufacturing & 
Sales 
Profile: No information supplied. 


Skandia Electronics 


183 Burwood Rd, 

Hawthorn VIC 3122 

Phone: (03) 9819 2466 

Fax: (03) 9819 4281 

Branches: NSW 

Core business: 

Gross electronics sales revenue: 
$8,354,000 

R&D (as a percentage of 
revenue): 1.0% 

Exports (as a percentage of 
sales): 5.0% 

Employees: 22 

Australian owned: Yes, private 
Key executives: Warwick Lee, 
Managing Director 

David Harris, General manager 
Leon Senior, Distribution & 
Marketing 

Fred Atkins, NSW state manager 
John Kabris, Technical Services 
Profile: Skandia started out as an 
importer/distributor of electronic 
components. It now services the 
communications, satellite and Pay 
TV industries. During 1995/96 
Skandia was awarded a major 
contract for the supply of field 
strength meters to Telstra. 


TechComm Group 


30 Balfour St, 

Chippendale NSW 2008 

Phone: (02) 9699 8300 

Fax: (02) 9698 1339 

Branches: ACT, QLD, SA, TAS, 
VIC, WA 

Core business: Design tools, 
communications, software, 
telecommunications management 
services 

Gross electronics sales revenue: 
$16,610,000 

R&D (as a percentage of 
revenue): 6.0% 

Exports (as a percentage of 
sales): 19.0% 

Employees: 150 

Australian owned: Yes, public 
listed 

Key executives: David Oertle, 
CEO 

John Scheller, Services 

Frank Kraft, Operations 

Lou Kosztelny, Financial Officer 
Profile: Australian company 
specialising in the development 


and management of leading edge 
technologies. The four main areas 
are: power generation simulators; 
telecommunications management 
and technical expertise; 
maintenance services to banking, 
finance and retail industries; and 
distribution of Symbol 
technologies equipment. 


Tech-Rentals 


12 Maroondah Hwy, 

Ringwood VIC 3134 

Phone: (03) 9879 2266 

Fax: (03) 9879 4310 

Branches: ACT, NT, NSW, 
QLD, SA, WA 

Core business: Design tools hire 
and sale, communications hire, t 
&m equipment hire and sale, 
computers and peripherals hire 
and sale 

Gross electronics sales revenue: 
$16,383,571 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 25.0% 

Employees: 80 

Australian owned: Yes, private 
Key executives: Paul Jindra, 
Managing Director 

Paul Brooker, General Manager 
Lee Collars, Group Service 
Manager 

Gregory Moult, Company 
Secretary 

Ashley Jamieson, Computer 
Division Manager 

Charles Beavis, Communications 
Division Manager 

Profile: Tech-Rentals is primarily 
an equipment hire and finance 
organisation with equipment sale 
being an important secondary 
activity. Equipment comprises test 
instrumentation, personal 
computers and peripherals, and 
personal communications 
equipment. Customers include all 
levels of government and private 
enterprise organisations. Overseas 
offices are located in New 
Zealand, eastern Europe and SE 
Asia. 


Tektronix Australia 


80 Waterloo Rd, 

North Ryde NSW 2113 

Phone: (02) 9888 7066 

Fax: (02) 9888 0125 

Branches: ACT, QLD, SA, VIC 





CARINDA 





¢ PCMCIA type 
transformers for 
high Speed 
Modems up to 
33.6kbps 


e Various types 
of ISDN 


Transformers 


@ Smallest Size 


with Highest 


Performance 


BP athe? : 


i= 


e Innovative 
Solutions for the 
communication 
Industry. 


TS-11 
lec 


ECH ‘Transformers are now distributed by CARINDA INTERNATIONAL. 
quivalents to most popular makes and models at competitive prices. 
is technology driven, responding to the needs of a constantly changing market. 


CARINDA 


INTERNATIONAL PTY LTD 





Unit 32, 7 Anella Ave, Castle Hill 2154, Sydney Australia 
Tel 02 9894 9800 Fax 02 9634 2708 ENTER 7904 
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Core business: Test & 
measurement equipment 

Gross electronics sales revenue: 
$20,000,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 76 

Australian owned: No, private 
Key executives: Brian Currie, 
Managing Director 

John Irwin, Financial Controller 
Peter Roan, Sales, Test & 
Measurement 

Profile: Tektronix is a pioneer in 
the measurement and display of 
electronic signals. It is a major 
force today in many product areas 
including: oscilloscopes, display 
terminals, video/audio production 
and broadcasting systems, video 
& audio test sets, signal 
generation & conditioning 
equipment, colour printers, high 
speed test equipment. 


Tenrod Electronics 


5/20-30 Stubbs St, 
Silverwater NSW 2128 


Phone: (02) 9748 0655 
Fax: (02) 9748 0258 
Branches: VIC 

Core business: Electronics 
manufacturing, component 
distribution/sales 


Gross electronics sales revenue: 


Not for publication 
R&D (as a percentage of 


Key executives: Rodney Lai, 
Managing Director 

Brendan Lai, Director Finance & 
Customer Service 

Ian Lai, Sales 

Frank Yong, Victoria Operations 
Profile: Tenrod is involved in the 
importation and distribution of 
computer ICs and peripherals, PC 





revenue): 

Exports (as a percentage of 
sales): 

Employees: 16 

Australian owned: Yes, private 


VME Systems Pt Ltd | 


26 Harker Street, Burwood VIC 3125 
Phone: 03 98888211 Fax: 03 98888271 


_ E-Mail: info@vme.com.au 


‘Branches: Sydney Suite 306, 220 Pacific Hwy, Crows Nest 2065 
Core Business: Computer hardware and software for 
embedded/industrial applications. 

Gross electronics sales revenue: Not for publication 

Key executives: Michael Hornsby, Managing Director; Peter 
Mountford, National Sales Manager; Boe Kishazi, Southern 
Region Sales Manager 


Profile: For more than 10 years VME Systems has been supplying 

_ core real-time technology to Australia’s leading companies in 

_ defence, communications and research. They provide a complete 

_ range of products including embedded single board computers, 
real-time operating systems, Unix systems, analogue and digital i/o, 
specialist interfaces, enclosures and backplanes. VME Systems 
assist their clients in developing real- time systems by providing 

system integration, ongoing technical support for both hardware 

and software, device driver development, and training. 
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boards, and active and passive 
components. 


University Paton 


Phone: (02) 9585 5070 

Fax: (02) 9590 4021 
Branches: 

Core business: 

Gross electronics sales revenue: 
$32,293,000 (ASC data - sales 
revenue) 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 

Australian owned: 

Key executives: 

Profile: University Paton’s 
Australian operations consist of 
three divisions, Advanced 
Component Distributors, Elektron 
and Integrated Circuit 
Distributors. Its aim is to be a 
dominant marketer domestically 
and move progressively into the 
Asia Pacific region. 


Utilux 


14 Commercial Rd, Kingsgrove 
NSW 2208 

Phone: (02) 9150 0155 

Fax: (02) 9502 1753 

Branches: ACT, QLD, SA, WA, 


TAS, VIC 

Core business: Electronics 
manufacturing, Component 
distribution/sales, project 
management, 
stamping/moulding/assembly 
Gross electronics sales revenue: 
Not for publication 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 167 

Australian owned: Yes, private 
Key executives: P Janssen, 
Managing Director 

C Janssen, Deputy MD 

B Seth, I&E Group 

R Hodges, Engineering 

S Fraser, Financial Director 

R J Pearce, Interconnection 
systems 

Profile: Utilux is a market leader 
in Australasian electrical and 
electronic interconnection 
technology. In automotive, 
appliance, power and 
telecommunication industries, 
Utilux is a name that is 
recognised globally as one that is 
innovative and responsive to 
customer needs. 


Veltek Australia 


9-10 Bastow PI, 

Mulgrave VIC 3170 

Phone: 

Fax: 

Branches: 

Core business: Electronics 
distribution 

Gross electronics sales revenue: 
No information available 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 50-99 

Australian owned: private 

Key executives: 

Profile: No information supplied. 


Vision Systems 


Phone: 

Fax: 

Branches: 

Core business: 

Gross electronics sales revenue: 
$9,700,000 (ASC data - operating 
revenue) 

R&D (as a percentage of 
revenue): 





Empirical data is routinely used in SIMULINK block diagrams. Here, a lookup table has been plotted 
showing a correction surface for manifold pressure as a function of engine speed. 


WE SPEAK 
CONTROL ENGINEERING 


MATLAB—powerful, fast, 
interactive—is the best con- 
nection between advanced 
control design and real-time 
testing on embedded systems 
hardware. 

MATLAB seamlessly inte- 
grates modeling, algorithm 
development, and closed-loop 
simulation with automatic 
code generation. 

With MATLAB, you can 
execute design iterations 
quickly, and compare perfor- 
mance between alternate con- 
trol strategies faster than ever 
before. 


Uses STATE-OF-THE-ART 
TECHNIQUES FOR 
ANALYSIS AND DESIGN 


MATLAB offers the most com- 
plete choice of control design 
tools. You can learn the latest 
techniques quickly and apply 
them in your own designs. 
MATLAB Toolboxes encompass 
virtually every leading 
method, from PID to H,, and 
fuzzy logic. 

MATLAB combines ease 
of use with powerful built-in 


functions—tuned for speed 
and reliability—joined by a 
powerful, intuitive program- 
ming language and a proven 
graphics engine. 


THE Express CONNECTION FROM 
IDEA TO IMPLEMENTATION 


Use SIMULINK® for unprece- 
dented freedom to 
simulate 
closed- 
loop, non- 
linear sys- 
tems. Simply drag- 
and-drop icons to build block 
diagrams graphically. 
Real-Time Workshop™ 
streamlines prototyping by 





Behind many a great 
control system stands 
the language of engineering. 


MATLAB 





| At Chrysler, engineers use MATLAB for 

development of advanced powertrains. 
Photo of Dodge Viper R/T10 Roadster, 
courtesy Chrysler Corporation. 


The 


MATH 
WOR S 


© 1996, The Mathworks, Inc. All Rights Reserved. MATLAB, SIMULINK, 
and other products are registered trademarks and trademarks of The Mathworks, Inc. 


Ceanet Pty Lid © Level 4, 56 Berry Street, North Sydney NSW 2060 
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MATLAB 


Bical cio innermost 
for Control Design 


MATLAB 
SIMULINK 
Real-Time Workshop 
Fixed Point Blockset 


Control System Toolboxes 
System Identification Toolbox 


Control System Design 
p-Analysis & Synthesis 
Robust, QFT, & LMI Control 
Model Predictive Control 
Nonlinear Control Design 
Fuzzy Logic & Neural Network 
| aisninieiiiaioatataitiataaaaasceaioa 


generating portable C code 
from SIMULINK block dia- 
grams to run directly on your 
embedded system hardware. 





Portion of an ABS block diagram, chosen 
from one of five example cases in the new 
SIMULINK Automotive Examples booklet 
(call us for your copy). 


Now, See Wuat’s 
DEVELOPING WITH MATLAB 


Contact us for a free control 
systems technical kit that 
includes our Guide to Rapid 
Prototyping and our 
SIMULINK Automotive 
Examples booklet and disk: 


1800 628 522 


Or fax your request: 
1800 628 320 


or email: 


info@syd.ceanet.com.au 
Visit our web site: 


http://www.ceanet.com.au 


BEANE 


Technical Computing Solutions since 1369 


TOP 100 





Exports (as a percentage of 
sales): 

Employees: 

Australian owned: 

Key executives: 

Profile: No information supplied. 


VME Systems 


See enhanced listing on page T28. 


Wandel & 
Goltermann 


42 Clarendon St, 

South Melbourne VIC 3205 
Phone: (03) 9690 6700 
Fax: (03) 9690 6750 
Branches: NSW 


Editorial 


continued from page 3 


facility in Sydney. 

Top Australian-owned company 
for exports was Perth-based ERG, 
which came in third with $70.2 
million earned in exports, 
representing 54% of the 
company’s gross sales revenue. 
Like Alcatel, ERG has recently 
won some substantial overseas 
infrastructure projects. 

Protel International, while it 
didn’t make the top ten, was 
notable for the fact that a massive 
94% of the company’s gross sales 
revenue came from exports. This 
figure demonstrates the 
worldwide acceptance of its EDA 
software range. Protel’s PCB 
design software is used 
extensively throughout the world 
and has enhanced Australia’s 
reputation for producing quality 
software. 


Highest R&D 
expenditure 


Australia has never been 
perceived traditionally as a centre 
for electronics R&D. That’s not to 
say Australia isn’t considered an 
inventive nation. After all, the 
petrol lawn mower and the rotary 
clothes hoist are Australian 
inventions. But a general 


Core business: Test & 
measurement equipment 

Gross electronics sales revenue: 
Not for publication 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: 27 

Australian owned: No, owned by 
Wandel & Goltermann (Germany) 
Key executives: Stan Condy, 
Regional Director Asia Pacific 
Profile: Wandel & Goltermann 
is a market leader in the design 
and manufacture of test 
equipment for data and 
telecommunications 
manufacturers and users. Wandel 
& Goltermann has 
manufacturing divisions in USA, 
Germany, UK and France. 
Australia is the regional 
headquarters for Asia. 


perception is that high-tech 
electronics R&D is not viable in 
Australia because of the high 
initial investment. The table on 
page TS (Top 10 companies — 
R&D expenditure), however, 
shows the top 10 spenders 
investing something like $318 
million per year in research and 
development in this country, 
which is certainly not chicken 
feed. 

Once again communications was 
the driving force, with companies 
such as Ericsson, Alcatel and 
Siemens spending well over $50 
million each in R&D. 

Keycorp, a major player in the 
smart-card industry, invested 
$12.8 million in R&D last 
financial year, an indication of the 
seriousness with which it views 
this up-and-coming technology. 


People power 


Ask any managing director what 
makes a company great and 
they'll tell you it’s the people that 
work for it. Keeping this in mind, 
the table on page T6 (Top 10 
companies — Revenue per 
employee) gives the top 10 
companies ranked by revenue per 
employee. 

All of the companies in the top 10 
managed to get over half a million 
dollars per year revenue for each 
person they employ. Not a bad 
return on investment (unless the 
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Wormald 
Technology 


176 South Creek Rd, 

Dee Why NSW 2099 

Phone: (02) 9981 0611 

Fax: (02) 9971 1759 
Branches: 

Core business: Manufacturing 
equipment distribution/sales, 
electronics manufacturing, 
subsystems, engineering design, 
project management, systems 
integration 

Gross electronics sales revenue: 
$20,000,000 

R&D (as a percentage of 
revenue): 

Exports (as a percentage of 
sales): 

Employees: |20 

Australian owned: Yes, owned 
by Tyco Australia 


employees are incredibly well 
paid!). 

It’s interesting to note that most of 
the companies in the top 10 listed 
their core business, or part of it, 

as distribution and sales — 
manufacturers tended to appear 
well down the list. 


Most improved 


As well as asking for revenue 
from the last financial year, the 
survey asked companies to supply 
details about the previous year’s 
performance. The table on page 
T6 (Top 10 companies — 
Increased sales revenue) lists the 
top 10 improvers. 

Overall, manufacturers seemed to 
have had a pretty good last 
financial year. AEMS, PC 
Assemblies and Crystalaid all had 
a considerable increase in 
revenue. AEE has made mention 
in several articles over the last 
few years of the maturing of the 
Australian electronics 
manufacturing industry, and this is 
perhaps an indication of the 
process. Of course the figures 
mostly represent sales in 1995 and 
it will be interesting to see if this 
sector continues to see high 
growth throughout 1996. Several 
manufacturers have reported a 
slow first half this year. 

Both Cisco Systems and Priority 
Electronics had good years, 
managing to double their previous 


Key executives: Leo Browne, 
Managing Director 

Richard Wilson, General Manager 
Peter Hill, Sales & Marketing 
Manager 

Robin Chalmers, Manufacturing 
Manager 

Bruce Hunter, Engineering 
Manager 

Elias Barakat, Operations 
Manager 

John Crowley, QA Manager 
Profile: Major exports are 
software and hardware design, 
systems integration, project 
management and contract 
manufacture. 





year’s sales figures. 

Overall, the average revenue 
increase for all companies in the 
top 100 was a healthy 25%, 
though there was a minority of 
companies reporting a decrease in 
revenue. 


Until next year... 


In recent months, AEE has had to 
report on the financial troubles of 
a number of prominent Australian 
electronics companies. There’s no 
doubt the economy in general has 
been slow of late and is still to 
settle down after the trauma of a 
change of government. The 
electronics industry, as our survey 
shows, has a major role to play in 
this country’s economy. 

In the US recently, high-tech 
companies have been hard hit on 
the Wall Street exchange, with 
reports that some electronics 
businesses have had to close up 
shop because of cash-flow 
problems. There’s talk there of 
overconfident investment in 
technology companies, and panic 
when results aren’t immediate. 

So far Australia hasn’t suffered 
the same fate, but as they say, 
twelve months is a long time in 
business (and politics). AEE looks 
forward to bringing you the 1997 
top 100, and seeing how this 
year’s big guns fare over the next 
year. LJ 









If you think your digital 
scope is giving you a live, 
real-time picture of your 
waveform, it’s time to wake 


up. 





ANALOG 


Most digital scopes 
sample about 100 waveforms or so a 
second,missing all the rest. So you could 
miss an infrequent glitch simply because 
your scope is ‘blind’ when it happens. 


Not with the InstaVu™ acquisition 
family from Tektronix, though. 


Patented technology allows these oscilloscopes 
to sample up to 400,000 waveforms every second 
— and display them instantaneously. So signal 
anomaliesare detected and displayed immediately, 
solving your problems faster than ever before. 








CONVENTIONAL DSO 


Ordinary digital scopes are 
asleep 99.9935% of the time. 


Introducing the 
Tektronix InstaVu family. 


What’s even more powerful about Tektronix 
InstaVu acquisition scopes is that they now start 
at under $14,800. So, for the price of other 
ordinary DSOs, you get one that’s several 
magnitudes faster and more accurate. 


Learn more about InstaVu acquisition 
technology! Request a special Tektronix 
article entitled "InstaVu"™ Acquisition 
Technology Adds A 
Critical Dimension 
To Digital Oscillo- 
scope Capabilities" 
now! 





Simply contact us on the INSTAVU" 
toll free 1-800-023-342 or visit 
us on the WWW: http://www.tek.com/mbd/p026 


Open your eyes to a new standard in digital 
oscilloscopes! 





TDS520B TDS540B TDS724A TDS744A TDS784A 
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Silicon carbide 


The power semiconductor material of the future 





Within the next decade silicon carbide (SiC) can be expected to join and possibly even 











supplant silicon as the material of choice for power semiconductor devices, especially for 





voltages from SOOV upwards. Dr Karl Bergman looks at the future of power semiconductors. 





ower electronics design engineers 

have searched for years for a 

device that is capable of block- 

ing high voltages in the off-state, 
conducting large currents in the on-state 
and being switched from one state to the 
other with a minimum of energy all with- 
out any unnecessary losses. 

Although an ideal switch with this 
capability is not yet available, several 
types of switch are in use that come close 
to it. Often, the semiconductor switch’s 
high power losses will force designers to 
choose a less-than-ideal type of switch. 
This problem is further aggravated at 
higher system voltages. 

The metal oxide semiconductor field 
effect transistor(MOSFET) is perhaps 
the device that best approximates the 
ideal switch described. Unfortunately, 
it has hitherto only been used for appli- 
cations with relatively low voltages, since 
the losses for a given current density 
increase very rapidly with the blocking 
voltage. 

The insulated gate bipolar transistor 
(IGBT) is, in a sense, a MOSFET whose 
structure has been modified to circum- 
vent that device’s inherent disadvan- 
tages, though at the cost of higher switch- 
ing losses. During the 1980s the IGBT 
deposed the bipolar junction transistor 
as the power semiconductor of choice for 
blocking voltages from a few hundred 
volts up to 2kV. Above 2kV, the gate turn- 
off (GTO) thyristor is still holding its own 
against the IGBT. While the GTO is able 
to handle very high powers per device, 
it requires a considerably more complex 
control circuit than that needed to drive 
a MOSFET or IGBT. 

What the power electronics circuit 
designer wants is therefore a device with 
the ease of use of the MOSFET and the 
power handling capability of the IGBT 
and GTO. This is precisely what MOS- 
FETs based on SiC offer. 
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Silicon carbide devices 


SiC has a breakdown strength which is 
about ten times higher than the value 
for silicon, resulting in much lower loss- 
es for SiC-based devices. For example, 
MOSFET structures based on SiC should 
be able to handle breakdown voltages of 
several kilovolts, whereas the maximum 
value for corresponding silcon (Si) devices 
is limited to between 500 to 1000V. 
Historically, new types of switch have 
more or less revolutionised the way power 
electronics systems are built. For exam- 
ple, the introduction of the GTO6¢the first 
really high power device to have turn- 
off capabilityé6changed the way locomo- 
tive drives are designed, allowing DC 
and synchronous machines driven by 
phase-commutated converters to be 
replaced by AC motors driven by force- 
commutated voltage source converters. 
In the industrial drive sector, the intro- 
duction of the IGBT has led to a sub- 
stantial simplification of the power and 
control circuits, allowing improved per- 
formance as well as a reduction in costs. 











SiC can handle much higher 
field strengths 


To sustain a voltage Uy the blocking pn- 
junction of a semiconductor has to have 
a certain thickness. This must ensure 
that the maximum electric field Emax 
that the material will withstand before 
breakdown is not exceeded. The mini- 
mum thickness W of the junction is given 
by: 


W> _ (1) 


(The factor 2 can be omitted under cer- 
tain design conditions.) 

The prime advantage of SiC is that 
its E,,ax Value is about ten times the 
figure for Si. For a given voltage, the 
required thickness of a SiC device will 
therefore be only one tenth the thickness 
required for a corresponding Si-based 
device. 

In the following equation, more gen- 
erally known as Maxwell’s equation, 
account is also taken of the doping (ie, 
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Figure 1. Structure of a possible silicon- 
based MOSFET. The n- region is the 
voltage-sustaining part of the device and 
has most influence on its conduction 
properties. 


the controlled impurity content) of the 
material: 


dE __P _QN; 2 
dx EEn  EEp 

In this equation, p is the space charge 
density, ¢ the permittivity, eo the elec- 
trical field constant, q the elementary 
charge, and Nq* the ionised donor con- 
centration. It has been assumed that the 
voltage is sustained by a low-doped n- 
type layer, which is the case in most 
power devices (ie, Si as well as SiC). 

Assuming a constant doping density 
and combining equations (1) and (2), the 
following relationship is obtained: 


es ce Rete 
Na< = “2qU, (3) 


Thus, for any given breakdown volt- 
age and with the ten times stronger field 
that is possible with SiC, the doping in 
the low-doped n layer can be around one 
hundred times higher than with Si. 


SiC MOSFETs exhibit lower 
conduction losses 


MOSFETs are the power switches with 
the most attractive properties for the cir- 
cuit designer and end-user (see Figure 
1). As mentioned, however, the MOS- 
FET has hitherto been used only for 
breakdown voltages of up to a few hun- 
dred volts. One explanation of this is 
given by the following equation: 


4U,." 
HEE, ae 


las,on — 


(4) 


In this equation, Yason is the specific 
resistance (measured in Qcem2) of the 
blocking junction, also referred to in the 
case of a vertical MOSFET as the drift 
region. The resistance increases with the 
width of the drift region and decreases 
with increased doping, since this leads 
to a larger number of the charge carri- 





ers that carry the current. p gives the 
mobility of these charge carriers, which 
are usually electrons. 

According to equation (4), the resis- 
tance of the drift region of the MOSFET 
increases in proportion to the square of 
the breakdown voltage. In the case of Si, 
intolerably high resistance values are 
reached with just a few hundred volts. 
In addition, it is observed that the resis- 
tance drops in proportion to the cube of 
the critical field. Since the critical field 
strength of SiC is some ten times that of 
Si, the conduction losses of a SiC MOS- 
FET will be dramatically lower than for 
a Si device, at least in the breakdown 
voltage range where the conduction loss- 
es are dominated by the drift region. This 
applies to all so-called unipolar devices 
(1.e., devices that rely on only one carri- 
er type to pass current), including MOS- 
FETs, junction field effect transistors 
(JFETs) and Schottky diodes. 


Bipolar devices for higher 
breakdown voltages 


Since the Si-based MOSFET cannot be 
used for applications with breakdown 
voltages above a few hundred volts, the 
circuit designer has to resort to bipolar 
devices for the higher voltage ranges. As 
can be seen from equation (3), the resis- 
tance is limited by the number of avail- 
able charge carriers (Ng*). In bipolar 
devices (eg, pn-diodes, IGBTs and GTOs) 
the number of carriers is increased by 
injection from the anode and cathode 
emitters when the device is switched on. 
This leads to a dramatic reduction in the 
conduction losses compared with MOS- 
FET structures. Since electrons are inject- 
ed by the cathode and holes by the anode, 
the current is carried by both negative 
electrons and positive holes - hence the 
term ‘bipolar’ devices. 

The drawback of bipolar carrier injec- 
tion is that the excess charge has to be 
removed from the device during turn-off 
before a return to the blocking state is 
possible. The removal takes place via a 
current in the reverse direction plus so- 
called recombination, ie. mutual neu- 
tralisation of the holes and electrons. 
The time required to remove the excess 
carriers is far from negligible, and dur- 
ing this interval both the voltage and 
current may have high values at the same 
time, leading to a sharp increase in the 
switching losses. The advantage of rel- 
atively low conduction losses is there- 
fore traded off against relatively high 
switching losses. 

Carrier removal is, of course, also nec- 
essary in MOSFETs and other unipolar 
devices, but the losses associated with 
them are normally much smaller than 
for the bipolar devices. The total value 
of the injected specific charge q is given 





by: 
Gg=at (5) 


In this equation, J is the current den- 
sity and Tt the so-called minority carrier 
lifetime, ie. the average time it takes for 
an electron and a hole to recombine. The 
lifetime in power devices is determined 
by the concentration of certain defects, 
such as impurities. The manufacturer 
seeks an appropriate trade-off between 
the conduction and switching losses for 
each type of device according to its intend- 
ed application. 


Bipolar SiC thyristors for 
voltages above 10kV 


As already mentioned, the circuit design- 
er only resorts to bipolar devices when 
the system’s voltage is too high for unipo- 
lar devices, such as MOSFETs and Schot- 
tky diodes. It has already been said that 
SiC will allow MOSFETs and Schottky 
diodes to be used which feature much 
higher breakdown voltages than are pos- 
sible with Si. Thus, it can be expected in 
the future that MOSFETs will be used 
for most applications, including those 
requiring power devices for several kilo- 
volts. 

Some applications, such as static var 
compensation and HVDC transmission, 
feature system voltages that are much 
higher than the breakdown voltage which 
is possible with a power device based on 
either type of material. In such cases, 
the only solution is to connect the devices 
in series. 

The breakdown voltage of the devices 
is chosen so as to obtain the best possi- 
ble system performance and minimum 
losses. The thyristors used for these appli- 
cations today typically feature a break- 
down voltage of 6 to 7kV, a value which 
constitutes a trade-off between cost, per- 
formance, conduction losses and switch- 
ing losses. Such high breakdown voltages 
call for Si thicknesses approaching 1mm 
and lifetimes in the region of 100us, result- 
ing in considerable switching losses. 

With SiC, the optimum breakdown 
voltage for these application areas is like- 
ly to be much higher, and devices with 
a breakdown voltage easily exceeding 
10kV are conceivable. The required minor- 
ity carrier lifetimes would lie between 1 
and 10us, offering the possibility of an 
acceptable switching performance. 


High temperature 
performance 


It is generally considered wise to oper- 
ate bipolar power devices based on Si 
below 125°C, whereas operation of unipo- 
lar devices, such as MOSFETs, is possi- 
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ble up to temperatures of 150°C. These 
restrictions can be explained physically 
by the higher reverse leakage currents, 
which cause higher temperatures in the 
pn-junctions, leading to an increased risk 
of thermal runaway. Since the carrier 
lifetime increases, there is an increased 
risk of parasitic, destructive processes 
being triggered. Finally, the reduction 
in mobility leads to an increase in con- 
duction losses in unipolar devices. A fun- 
damental limitation is that the operat- 
ing temperature must lie below the tem- 
perature at which the semiconductor 
material becomes intrinsic, ie. the point 
where the carrier density is no longer 
determined by the doping, but by the 
band gap of the semiconductor. Above 
this limit, all current control and volt- 
age blocking capability is lost. For Si, 
this limit occurs around 300°C. 

SiC, on the other hand, can be oper- 
ated at much higher temperatures. The 
leakage currents in the pn-junctions are 
extremely small, permitting voltage block- 
ing at temperatures considerably high- 
er than 300C. The intrinsic limit is not 
reached until well over 1000°C. 

A SiC-based MOSFET has been oper- 
ated by a US research team, for exam- 
ple, at a temperature of 650°C. This high 
temperature capability is certain to have 
several benefits for the designers of power 
electronics systems. It should be empha- 
sised, however, that the low losses described 
apply to operating temperatures and cur- 
rent densities similar to those usual for 
Si. 


Why are SiC devices still not 
available? 


The advantages of silicon carbide power 
devices have been known since the 1960s. 
The fact that they are still unavailable 
today can be put down to the technolog- 
ical difficulties involved in their manu- 
facture. Up until now, the main indus- 
trial use for SiC has been as an abrasive 
(carborundum). SiC cannot be melted 
under controllable pressures, instead 
changing directly to the gaseous state at 
its sublimation point of about 2500°C. 
The crystal therefore has to be cultivat- 
ed from the gas phaseoda process which 
is considerably more complex than the 
cultivation of silicon, which melts at 
approximately 1400°C. 

One of the main obstacles to commercial 
success for SiC technology is the lack of 
a substrate of suitable quality for the 
industrial-scale fabrication of power semi- 
conductor devices. As in the case of Si, 
a monocrystalline substrate, often referred 
to as a wafer, is a prerequisite for pro- 
duction. One method of growing large- 
area SiC substrates was developed dur- 
ing the late 1970s. However, the sub- 
strates grown using this process, known 
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Figure 2. Current-voltage characteristic and schematic structure of a SiC test diode with 
a breakdown voltage of 4.5kVA world record. J = current density; U = voltage; Usr = 
breakdown voltage; pt = emitter, 1.5um, 1x10°cm"; n- = base, 45um, 1x10 cm ; n+ = 


substrate. 


as the modified Lely method, have been 
plagued by severe defects known as micro- 
pipes (Figure 2). 

It has been shown, for example, that a 
single micro-pipe penetrating a high- 
voltage pn-junction can destroy the junc- 
tion’s ability to block voltage. The den- 
sity of such defects has come down from 
thousands per square centimetre to tens 
per square centimetre in the last three 
years. In spite of this improvement, a 
process yield of more than a few percent 
is still only possible when the maximum 
size of the devices is limited to a few 
square millimetres. This restricts the 
maximum rated current per device to a 
few amperes at most. Further improve- 
ments in substrate technology are there- 
fore necessary before SiC power devices 
can become commercially viable. 


Silicon carbide research 


One major research project, undertak- 
en by Swiss company Asea Brown Boveri 
(ABB), is focused on processes for device 
manufacture including etching, deposi- 
tion of dielectrics, oxidation, metallisa- 
tion and contact formation. In contrast 
to Si technology, much of the SiC mate- 
rial for the semiconductor structure is 
grown by the device manufacturer rather 
than being provided by a substrate sup- 
plier. The reason for this is that dop- 
ingéthe controlled introduction of impu- 
rities by diffusion at high temperaturedéis 
not practical for SiC. Instead, the dopants 
(impurities) are incorporated during epi- 
taxial growth of the material. For very 
shallow structures (including the con- 


tact layers) ion implantation can be used, 
as in the case of Si. 

Working together with research part- 
ners at the University of Linkoping, Swe- 
den, and the Industrial Microelectron- 
ics Center (IMC) in Stockholm, the ABB 
research team has achieved some major 
results in the area of high-voltage SiC 
devices. 


World record for a diode 


One result of the research work is the 
development of an SiC diode with a break- 
down voltage of 4.5kV (Figure 2) — a 
new world record. This figure improves 
the previously highest voltage level by 
more than a factor of two. 

A key contribution to this result was 
made by the quality of the epitaxial mate- 
rial. The growth technology, developed 
at the University of Linkoping, has pro- 
duced the thickest (up to 90um) and 
purest (residual doping below 1014/em3) 
layers ever reported. 

Until recently the minority carrier 
lifetime was believed by many special- 
ists in the field to be limited to below 
100ns. The 4.5kV diode mentioned above 
has a carrier lifetime of around 0.5us, 
with even higher values observed for 
some samples. 

Although important advances have 
been made, further research and devel- 
opment are necessary before silicon car- 
bide devices can be produced on a com- 
mercial scale. O 


Dr. Karl Bergman is with ABB Corpo- 
rate Research in Sweden. This article 
first appeared in ABB Review, issue 1/96. 
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Reconfigurable logic 


Hardware speed with software flexibility 





Reconfigurable logic lets you dynamically alter hardware in real time, blurring 





the boundary between hardware and software. Doug Conner explains. 





f you view reconfigurable FPGAs 

only as static logic devices that accom- 

modate design changes during pro- 

totyping and as occasional field 
upgrades, you are missing the latest fron- 
tier in digital design. The ability of infi- 
nitely reprogrammable FPGAs to dynam- 
ically redefine hardware provides per- 
formance improvements you can’t afford 
to ignore. 

Reconfigurable logic is not somucha 
new product as a new way of thinking. 
Although SRAM-based FPGAs have been 
available for years, new devices are offer- 
ing greater performance. Depending on 
the device used, you can reprogram an 
SRAM-based FPGA from several times 
a second to more than a thousand times 
a second. Despite the device’s flexibili- 
ty, most designers use the reprogram- 
mable capability as a development aid 
to debug and refine designs, and occa- 
sionally for field upgrades. 

In the context of this article, recon- 
figurable logic refers to infinitely-repro- 
grammable logic devices. Reconfigurable 
logic differs from reprogrammable logic, 
which includes devices with a limited 
reprogramming life, such as EPROM, 
EEPROM, or Flash-technology-based 
devices. Reprogrammable devices offer 
many of reconfigurable logic’s features, 
especially ease of development and field 
upgrades, however, they aren’t suitable 
for dynamic logic applications. 

Many designers haven't used the inher- 
ent flexibility of reconfigurable logic 
devices. Engineers have static-logic 
design education and experience. 
Reusing logic implies sharing resources 
and multiplexing functions. Two func- 
tions might use a counter at different 
times, provided they don’t simultane- 
ously need the counter. This practice 
reflects the static-logic way to view the 
world. 

The dynamic-logic view offers more 
flexibility. Logic cells acting as a counter 
can become an arithmetic logic unit (ALU). 
Later, the logic cells might perform video- 
edge detection or act as a digital filter. 
You can think of reconfigurable FPGAs 
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as uncommitted gates. You can only use 
a gate for one function at a time. When 
you no longer need that function for a 
period of time, you have free gates for 
performing other functions. 


Cache logic 


Atmel, a manufacturer of SRAM-based 
FPGAs, promotes the concept of cache 
logic, which is analogous to cache 
memory. The active logic need- 
ed is loaded from inexpensive 
memory. Logic that is tem- 
porarily not in use is over- 
written with the logic the sys- 
tem cur- 
rently 
needs. 
Dynam- 
ic logic 
performs 
the same 
function 
as 
Ssta- 
tic 
logic 
with 
fewer 
total 
gates, 






























which may also result in 
lower system power con- 
sumption. 
The AT6000 family of FPGAs 

from Atmel has several features that suit 
cache logic. Firstly, the devices are par- 
tially reconfigurable, meaning you don’t 
need to program the entire device when 
you want to change a function, just the 
logic elements you wish to change. You 
can partially reprogram the device at 
100ns/cell, or you can reprogram an entire 
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» 


10k-gate device in 646 us. 

Secondly, even when you are repro- 
gsramming the device, the FPGA doesn’t 
have to sit idle as the device lets you 
reprogram inactive areas on the FPGA 
as active areas continue to operate. Clocks 
can continue cycling, and registers don’t 
lose their contents. Devices that only 
allow full reconfiguration typically can’t 
operate during reconfiguration. In addi- 
tion, these devices lose register contents 
during reconfiguration. 


Reconfigurable coprocessing 


One way to use cache logic is ina 
coprocessor mode. You use a CPU 
to perform functions, and you 
program the reconfigurable 
coprocessor to perform 
complex instructions 
(for which the 
CPU is ineffi- 
cient). Reconfig- 
urable logic is 
capable of imple- 
menting large 
pipelined pro- 
cessing operations 
or highly-parallel 
operations (or both). 
For example, 
Xilinx specifically 
designed its 
XC6200 
family 
for copro- 







cessing applica- 
tions. Members of the XC6200 fam- 
ily have a built-in microprocessor inter- 
face that you can program to accom- 
modate 8, 16, or 32-bit data. In addition, 
a high-speed interface provides instant 
read/write access to all internal regis- 
ters of the FPGA. 

A reconfigurable coprocessor works 
closely with a CPU and typically doesn’t 
need a special operating system (OS). 
The next step up on the ladder of com- 
plexity is a reconfigurable computer, 
which can work with an extensive instruc- 
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tion set and a variable architecture. The 
computer is limited only by the flexibil- 
ity of the reconfigurable devices you use. 
Reconfigurable computers require a spe- 
cial OS to deal with the potential com- 
plexity of such a system. In return for 
the complexity, you can benefit from the 
ability to bring in complex instructions, 
such as for image-processing algorithms, 
while most often working around a small 
core of simple instructions. 

Reconfigurable computing lets you 
justify a complex instruction that your 
design may seldom use. The complex 
instruction, when used, will substan- 
tially increase performance. Static logic 
designs pay a permanent price in silicon 
area for implementing complex instruc- 
tions. Reconfigurable logic requires only 
inexpensive memory to store the instruc- 
tion implementation until the instruc- 
tion is needed. 


Quick or slow 
reconfiguration 


Reconfigurable logic isn’t limited to proces- 
sor and coprocessor-type applications. 
Any application in which you could ben- 
efit from having logic implement func- 
tions at different times can potentially 
take advantage of reconfigurable logic. 

When considering the use of recon- 
figurable logic for an application, deter- 
mine whether you will reconfigure the 
FPGA once per function or multiple times 
per function. Function refers to some 
application or task that interfaces either 
with a human or with another system 
on human time scales. 

With human time scales, changing to 
a new function typically should be faster 
than 0.25s, but probably wouldn’t increase 
the benefit from taking less than 10ms. 
For example, activating a button to change 
operations on a test instrument could be 
considered calling up a new function. 
Whether the function takes 1 or 100ms 
probably wouldn’t affect the system’s 
user. 

Designs that configure logic only once 
per function can tolerate relatively long 
reprogramming times and can therefore 
use devices with relatively slow repro- 
gramming cycles. 


Partial and full 
reconfiguration 


Designs that need to reprogram logic 
multiple times during a single function 
are substantially affected by long pro- 
gramming times. If you want to recon- 
figure an FPGA several hundred times 
a second, you need a device that recon- 
figures in a few milliseconds or less. Many 
newer devices on the market can meet 
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these requirements. Partially reconfig- 
urable devices, such as the Atmel AT6000 
family or the Xilinx XC6200 family, not 
only provide short reconfiguration times, 
but also allow the rest of the chip to oper- 
ate productively during partial recon- 
figurations. Although partially recon- 
figurable, Lucent Technologies’ 2Cxx 
FPGA family, for example, can’t operate 
during reconfiguration. Devices that can’t 
operate while being reconfigured are com- 
pletely unproductive during the recon- 
figuration time. 

It is difficult to know how much time 
you can afford to spend reprogramming. 
According to Brad Hutchings, an assis- 
tant professor of electrical and comput- 
er engineering at Brigham Young Uni- 
versity (Provo, UT, USA) and a researcher 
in reconfigurable systems, it varies wide- 
ly. For some applications, the efficiency 
of the device is so high after reconfigu- 
ration that even 20% processing and 80% 
reconfiguring has proven useful. Other 
applications demand a greater percent- 
age of processing time for efficiency. 
Hutchings notes that pipelined opera- 
tions are a case in which full reconfigu- 
ration tends to be inefficient. A pipeline 
keeps the gates working, and reconfig- 
uring interrupts the operation. 


Problems with partial 
reconfiguration 


In reconfigurable logic, the highest poten- 
tial performance comes 
from devices that both 
reconfigure rapidly and 
offer partial reconfigura- 
tion capability to further 
enhance speed when mak- 
ing minor changes to the 
FPGA. This higher poten- 
tial performance causes 
greater design complexity, 
however. 

Designs that only use full 
reconfigurations typically 
have a more limited set of con- 
figurations that you can thoroughly test 
when designing the system. The use of 
partial reconfigurations means many dif- 
ferent combinations of circuits are pos- 
sible at any given time. 

When using partial reconfigurations, 
you may not be able to apply the same 
physical location every time you imple- 
ment the logic. Another group of logic 
functions may be using the location. To 
get around the problem, the logic must 
be relocatable. 

For example, Atmel’s AT6000 fami- 
ly offers parameterised macro genera- 
tors that produce hard macros. These 
macros provide worst-case speed, area, 
and power consumption and designate 
the logic cells used. The uniform cell 






structure in the AT6000 family lets you 
translate the hard macro or rotate it in 
90° increments without changing the 
macro’s performance. The relocation capa- 
bility lets you move the macro function 
to an unused group of cells anywhere on 
the chip. 

When partially reconfiguring FPGAs, 
you must avoid making the transition 
through potentially destructive config- 
urations in which two outputs are dri- 
ving the same network. To achieve par- 
tial reconfiguration without conflicts, 
Atmel and Lucent Technologies provide 
software that designates programming 
sequences to get from one state to the 
next. Xilinx designed its XC6200 fami- 
ly so that two outputs can’t simultane- 
ously drive the same network. 


Connecting it all 


Reconfigurable logic is not just a recon- 
figurable sea of gates. Commercially 
available RAM-based FPGAs don’t offer 
unlimited connectivity. Connectivity 
involves whether you can connect the 
logic cells the way you want, after you 
have found space for all logic functions. 
Furthermore, the connectivity issue can 
be split into an on-chip problem and a 
separate off-chip problem when using 
two or more reconfigurable devices. 
FPGA designers have to make diffi- 
cult choices between routing resources 
and logic. RAM-based FPGAs for a given 
silicon area have to trade use- 
able logic gates for routing 
resources. More routing 
resources mean fewer use- 
able logic gates, which, in 
turn, drive up the cost per 
gate. The end result of this 
trade-off is that designers of 
SRAM-based FPGAs try to 
design in adequate routing 
resources without leaving 
excess routing resources, 
which the designers could 
use more profitably as gates. 
When trying to route a design that 
has filled up most or all of the logic cells, 
you may run into routing problems. In 
the worst case, you may find that the 
design simply does not route. A more 
likely scenario is that the design routes, 
but a certain number of paths are too 
slow. If you’ve used an FPGA that is too 
slow for your application, even when opti- 
mally routed, you have to use a faster 
speed-grade device. Often overworking 
the routing resources and forcing some 
networks to use long, slow routing paths 
cause speed problems on a few of the net- 
works. To solve this problem, you need 
to use automatic, or in some cases man- 
ual, methods to force less-critical net- 
works onto the slower paths and use the 
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fastest paths for the signals that need 
them. 

Altera’s Flex 8000 and 10K devices 
have an interconnect structure that offers 
more predictable timing before place and 
route than other devices. In fact, the com- 
pany refers to its devices as complex 
PLDs, because the devices have a rout- 
ing structure with fixed delays. This 
structure relates more to PLDs than to 
the segmented routing resources of most 
FPGAs. You can still run out of routing 
resources, but you have to go out of your 
way to create slow routing paths. 


Accommodating 
architectures 


If your design requires more than one 
FPGA, connectivity between the devices 
becomes an issue. Reconfigurable logic 
may require more than just reconnect- 
ing gates at a low level. The system may 
require altering the architecture of the 
design at a higher level. Larger designs 
typically place more demands on data 
flow and bus throughput to handle greater 
data rates. 

For example, one application might 
favour linking devices in a linear pipeline 
arrangement, in which data is processed 
on one device and passed down to other 
devices for further processing. Another 
application might require highly-paral- 
lel operations in which data is distrib- 
uted among many identical processing 
elements. In addition, one application 
may favour localised memory, while 
another may favour global memory. 

Reconfigurable logic scores high marks 
for allowing reconfigurable architectures. 
Compared with static logic design, in 
which you have to select one type of bus 
and stick with it, reconfigurable logic 
offers a world of flexibility. You can actu- 
ally use different bus schemes at differ- 
ent times for operations. 

Reconfigurable logic does have limi- 
tations when you use multiple reconfig- 
urable chips, however. Packaging tech- 
nology limits the number of pins to a few 
hundred, yet these devices may have 
thousands of logic cells. The complete 
connectivity of a crosspoint-switch model 
is not possible on these larger designs, 
even if you could get enough I/O pins. 


Multiple-device connectivity 


One approach to the multichip inter- 
connect problem is to keep a large, recon- 
figurable bus connecting the reconfig- 
urable logic devices. Rather than com- 
mitting to one bus architecture, you can 
use a reconfigurable bus that allows mul- 
tiple bus types. When a bus interconnect 
exclusively uses reconfigurable devices, 


AUSTRALIAN ELECTRONICS ENGINEERING 
ae AUGUST 1996 





you can redefine the networks on an indi- 
vidual basis, using various bus schemes 
and connecting chips at different times. 

To improve connectivity, especially 
in large designs, you can use field-pro- 
grammable interconnect devices, such 
as those from I-Cube. The cross point 
switches let you quickly reconfigure con- 
nections, providing reconfigurability in 
your off-chip connections consistent with 
the on-chip flexibility of reconfigurable 
logic. 


The cost problem 


Although connectivity can be a problem 
for reconfigurable logic designs, espe- 
cially large ones requiring arrays of 
FPGAs, careful analysis and design pro- 
vide workable solutions. Cost, however, 
is amuch more troublesome problem for 
reconfigurable logic and FPGAs. 

An FPGA requires significantly more 
silicon area than the same number of 
gates in a mask-programmed gate array. 
Static logic designs are difficult to justi- 
fy on FPGAs except in low volumes in 
which NRE and manufacturing in low 
volume drive up the cost of mask-pro- 
grammed devices to 
comparable levels. If 
you compare the 
device cost of FPGAs 
to that of mask-pro- 
grammed devices, the 
crossover point is typ- 
ically around a few 
thousand devices. Sim- 
ple maths might lead 
you to believe that 
FPGAs are good for 
prototyping and for 
extremely-low produc- 
tion volumes, but the 
device will never be a high- 
volume product. 

The real world tells a 
different story. FPGAs have proven to 
be an economically viable method for 
implementing logic for a small, but fast- 
growing, part of the digital market. Some 
of the reasons for the popularity of FPGAs 
include short development time, low 
development cost, and the ability to 
respond quickly to market changes whether 
from customer needs or from compati- 
bility with evolving standards. Design- 
ers find that just about every design 
keeps evolving, so the decision as to when 
to cast it in silicon is a tough one to make. 

The use of FPGAs in reconfigurable 
logic designs not only capitalises on an 
FPGA’s strong points, but also leverages 
the gates to improve the economic via- 
bility of FPGAs. The usable gates of a 
device might be multiplied by two, 10, 
or more, depending on how you take 
advantage of reconfiguration in your 











design. The end result is that the cost- 
per-gate drops, and reconfigurable logic 
can compete in a wider range of appli- 
cations. 


Making it fast enough 


The other weak point for FPGAs is speed. 
FPGAs can’t offer clock rates quite as 
high as mask-programmed devices. Fur- 
thermore, interconnect problems on some 
designs cause clock rates to drop further. 
However, although there are some appli- 
cations in which FPGAs are just too slow, 
the devices are fast enough for many 
applications. Nailing down specific clock 
speeds is difficult, because the speeds 
are so application-dependent. Applica- 
tions that run on a single FPGA might 
typically run from 15 to 1OOMHz. 

Designs spread across multiple FPGAs 
may suffer further speed reductions. 
Using reconfigurable logic at maximum 
speed may require you to use pipelined- 
design and parallel-processing techniques 
at lower clock speeds than you would in 
a mask-programmed device. For very 
high-speed serial data rates, you may 
need to perform off-chip conversion, so 
that you can use lower-speed 
parallel data paths on the 
FPGA. 

If you think of recon- 
figurable logic as com- 
peting for speed with 
mask-programmed 
devices, the technique 
comes up a little short. 
Instead, consider the 
ability of reconfigurable 
logic to accelerate algo- 
rithms that would oth- 
erwise have to be per- 
formed in software. In 
this comparison, recon- 
figurable logic commonly 
provides more than an order-of-mag- 
nitude speed improvement. 

For years the trade-off has always 
been that software has the best flexibil- 
ity and lowest cost for executing algo- 
rithms, especially complex algorithms, 
and hardware offers the greatest speed, 
but at the greatest cost. Hardware also 
takes more time to design and imple- 
ment. Reconfigurable logic changes the 
landscape. Although reconfigurable logic 
is More expensive than mask-programmed 
gate arrays on a gate-per-gate basis, the 
ability of reconfigurable logic to reuse 
the gates alters the cost equation. Design- 
ers need to re-examine what should be 
done in software and in hardwareore- 
configurable hardware. q 


Doug Conner is technical editor with EDN 
Asia magazine. This article is reprinted 
with permission from EDN Asia. 
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Getting to grips with 


FPGAs 





Programmable logic for designers has previously meant using complex programmable 





logic devices (CPLDs) or a sea-of-gates gate array solution. The field programmable 





gate array (FPGA) borrows from, and fits neatly between, these two extremes. 





Ithough the FPGA concept is 
relatively simple, realisation of 
the FPGA is complex. There are 
any inter-related technology 
and architecture issues which must be 
addressed to produce a successful device, 
ie. to result in a device that can make 
maximum use of the available resources 
to accommodate large designs, achieve 
the highest possible performance that 
the semiconductor process technology 
has to offer, and give the designer flex- 
ibility in, for example, pin assignments. 

The global form of an FPGA is shown 
in Figure 1. The layout is a matrix of 
logic cells with a grid of routing chan- 
nels running between the cells. I/O cells 
surround the array and allow access to 
the external pins of the device. The pro- 
grammable connections are located where 
the vertical and horizontal routing chan- 
nels cross; where the I/O of the logic cells 
meet the routing channels; and where 
the I/O cells around the periphery meet 
the routing channels. 

In contrast with the CPLD, the FPGA 
usually has no programmability within 
the logic cells themselves. Key consid- 
erations are: the number of wires in the 
routing channels; the flexibility in the 
interconnect programmability where 
channels meet channels and where logic 
cells meet channels; and the functional- 
ity contained within the logic cell. 

There are three approaches to the 
form of a logic cell in FPGA implemen- 
tations. 
¢ A coarse-grain logic cell. This is when 
the cell is as complex as in the CPLD. 
Unless there is programmability in the 
cell, this can lead to inefficient use of the 
available logic. The cell has only a small 
number of outputs. Also, many of the 
inputs are dedicated to flip-flop control 
and are not usable for other purposes if 
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the flip-flop is not required. 

e A fine-grain logic cell. The logic cell is 
very simple, contains no flip-flops and 
very minimal logic. Only one output is 
available. Because of its simplicity, it 
can have very low propagation delays 
and there tends to be a high cell utilisa- 
tion. 

¢ A hybrid approach between the above 
two extremes, with some variations that 
enhance the other trade-offs in the glob- 
al architecture design. 

The FPGA is not a gate array where 
gates are sacrificed for routing. In the 
FPGA, routing resources are limited and 
unused gates offer no increase in inter- 
connect capability. 

There is an optimum logic cell com- 
plexity which lies somewhere between 
the coarse- and fine-grained extremes. 
With finite routing resources available, 
but without fuse-related constraints, the 
optimal cell would look something like 





Vertical 
Channel 


Figure 1. Global FPGA architecture. 


the cell in Figure 2. 

This cell design is simple and sym- 
metric, yielding small propagation delays 
regardless of the signal path through the 
cell. As the interconnect is not a factor, 
a large number of inputs is provided so 
that logic functions of many variables 
can be implemented. The cell also pro- 
vides for the realisation of any logic func- 
tion up to a given number of variables. 
Multiple outputs are also provided. The 
flip-flop may be used or the D input of 
the flip-flop is available as an output for 
combinatorial-only functions. The large 
number of outputs allows the cell to be 
split, implementing two or more simple 
logic functions in the same cell or shar- 
ing logic across function in the same cell. 

Examine the interconnect surround- 
ing the sea of logic cells. There are two 
key issues in the implementation of the 
programmable logic connections. 

The first is size. The programmable 
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Table 1. Electrical characteristics of fuse technologies. 


interconnect circuit may use an area 
which limits the number of interconnects 
that can be put into a given area. 

The second issue is the electrical char- 
acteristics of the interconnect. The inter- 
connect may not look like a wire to the 
signal that it is carrying. Resistance and 
capacitance of the interconnect can affect 
the propagation delay of the signal. 

Infinite routability is not realistic. 
The routing channels can contain only 
a finite number of wires and the inter- 
connect possibilities where wires cross 
or meet are not endless. 

There are three classes of ways to con- 
nect two wires: RAM-based connections; 
large-fuse technology; and via-fuse tech- 
nology. 

RAM-based connectivity uses a mem- 
ory cell to control the connection of one 
wire to another. The memory cell is far 
larger than the wire intersect area. What 
is done is to limit the connection possi- 
bilities to a small fraction of the possi- 
ble signal paths and limit the number of 
wires in the routing channel. The result 
is that the FPGA becomes what is known 
as ‘interconnect constrained’. That is, 
the number of wire connection possibil- 
ities is so small that the interconnect 
limits the realisation of functions with 
a given logic cell architecture. 

To compensate for this, coarse-grained 
logic cells are usually chosen and pro- 
gramming internal to the logic cell may 
be added. 

Architectures implemented with large- 
fuse technology tend to have the same 
characteristics as RAM-based connec- 
tivity except they are not as severe. Both 
approaches limit the number of outputs 
in the logic cell to only one or two. This 
is because increased outputs add to the 
number of potential connections, which 
places a further burden on an already 
stressed interconnect mechanism. 

Because the number of outputs is 
small, simple functions will tend to waste 
logic resources in the interconnect-con- 
strained, complex logic cell architectures. 

Of the programmable interconnect 
technologies available for FPGAs, the 
optimum interconnect is achieved with 
via-fuse technology. This technology 
realises an antifuse in the same physi- 
cal area as that used by a normal semi- 
conductor process via which connects two 
layers of metal. This technology approach- 
es the interconnect characteristics found 
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in sea-of-gates gate arrays and almost 
completely eliminates programmable 
interconnect as a factor in FPGA wiring 
channel and logic cell architectures. 
The electrical characteristics of the 
interconnect technology play a major role 
in the performance of the FPGA (see 
Table 1). When the connection is made, 
it exhibits some ON resistance in series 
with the logic signal path. When a con- 
nection is OFF it presents a shunt capac- 
itance from the logic signal to ground. A 
single ON fuse followed by a single OFF 


Wide Fan-In 


Figure 2. An optimal logic cell. 


fuse represents an RC combination in 
the signal path. The product of the ON 
resistance and the OFF capacitance of 
this combination is given in the time con- 
stant column of Table 1. 

All FPGAs, by virtue of their archi- 
tectures, have variable timing models. 
The pin-to-pin propagation delay depends 
on a number of logic cells cascaded togeth- 
er to achieve a given logic function. 

There are two types of variable tim- 
ing models: simple and fine-structured. 
In the simple variable timing model, the 
pin-to-pin propagation delay is chiefly 
dependent on the number of cascaded 
logic cells, signal fan-out, and the wire 
delay that would usually be encountered 
in a sea-of-gates array. The number of 
interconnect points in the signal path 
and the logic function implemented in 
the logic cell tend to have secondary and 
lesser effects on the timing. Architec- 
tures suitable for the simple timing model 





will have actual device delay character- 
istics which are independent of where 
the logic cell is placed in the array. In 
the fine-structured variable timing model, 
pin-to-pin propagation delay strongly 
depends on not only the simple model 
factors, but also the number of pro- 
grammable interconnects in the signal 
path and the function implemented in 
the logic cell. 

Table 1 includes a column which is 
the time constant for one series fuse con- 
nected to a gate with a capacitance of 
lpF. Note that with as few as five pro- 
grammable interconnects in the path 
from the signal source to one gate, the 
time constant, for some technologies, can 
be as large as the gate delay itself. 

The technology has a profound effect 
on the total FPGA architecture. SRAM 
and large fuse based technologies cause 
interconnect-constrained architectures 
which force non-optimal logic cell archi- 


Multiple 
Outputs 


tectures. In general, interconnect-con- 
strained architected logic cells tend to 
be large and complex to make up for the 
interconnect limitations. Also, these com- 
plex logic cells tend to be wasteful of 
resources in certain applications. Such 
architectures are characterised by rout- 
ing and capacity limitations and an inabil- 
ity to fit a design when there are pin-out 
constraints (the user fixes signals to par- 
ticular pins). Router and fitter software 
may take many iterations to fit a design. 

Clearly, small-size fuse technology 
combined with well-chosen routing chan- 
nel wire complement and an optimum 
complexity logic cell, will yield a high- 
performance, small die size device. O 


This article was adapted from technical 
literature supplied by Cypress Semicon- 
ductor, represented in Australia by 
Braemac. 
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Since its inception in 1963, Arcotronics considers the Quality of its products to be a very important factor e In 
order to achieve best Quality, a process monitoring and control is performed on the production line at every step 

Each capacitor is inspected for its electrical and mechanical characteristics e After the 100% test and packing, 
the capacitors batches are submitted to a sampling inspection by attribute e In a nutshell, ARCOTRONICS is more 


demanding from its capacitors than you are likely to be e Call our engineers today and they will explain how we 
can fulfil your Film Capacitors requirements without compromise to Quality, Reliability and Service. 


Sydney 
Phone (02) 9792 3922, Fax (02) 9792 1446 


ARCOTRONICS STD ls 1 800 816 733 


Phone (03) 9887 9533, Fax (03) 9887 9267 
STD toll free 1 800 808 397 


(CRUSADER ELECTRONICS Pty Ltd 


ENTER 7831 ON CARD 


SADER 























~Wavetek has introduced a 
'61/2-digit multifunction VXI- 
bus card DMM that accepts 
inputs up to 1000Vdc or ac 
rms. Available from Scien- 
tific Devices, the model 1361 
gives VXI-bus system inte- 
grators the advantage of being 
able to measure the highest 
voltages likely to be encoun- 
tered in typical ATE systems, 
‘without having to use exter- 
nal attenuators or signal con- 
ditioning circuitry. As well 
as de and ac voltage, the model 
1361 measures resistance up 
to 20MQ and, with the cur- 
rent option installed, mea- 
sures de and ac currents up 
to 2A. 

In addition to measuring 
voltages up to 1000V, the 
model 1361 also has a high 
level of isolation between its 
measurement circuits and 
the VXI-bus backplane. Its 
front-panel terminals, for 
example, can be floated as 
much as 650V above or below 
ground potential. Together 
with extensive internal guard- 
ing, this results in a common- 
mode rejection ratio (CMRR) 
ereater than 146dB, making 
precision 61/2-digit mea- 
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the voltage to be measured 
has a superimposed dc or ac 
potential. Switchable filters 
provide a normal-mode ac 
rejection (NMR) of more than 
20dB, with matching of the 
model 1361’s measurement 
cycle to 50Hz, 60Hz or 400Hz 
line supply periods, provid- 
ing an additional 54dB of 
noise rejection at line fre- 
quencies. 

The Model 1361 is capa- 
ble of making 61/2-digit de 
voltage, dc current and resis- 
tance measurements at speeds 
of up to five readings per sec- 
ond, and 41/2-digit readings 
at speeds up to 1000 read- 
ings per second. In situations 
where the available VXI-bus 
bandwidth limits the read 
rate, up to 8000 readings can 
be cached in on-board mem- 
ory before being transferred 
over the bus. VXI-bus syn- 
chronous and asynchronous 
backplane triggers are sup- 
ported, together with the 
SCPI command language. A 
diskette containing a plug- 
&-play instrument driver 
developed for the Win-Sys- 
tem framework will also be 
available. [1270](103) 
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Wideband RF transformers 


Bourns has released a range 
of wideband RF transformers, 
available through Avnet VSI. 
Produced in both through-hole 
package and surface mount, 
all models are enclosed in a 
low-profile package to provide 


low insertion losses. They oper- 

ate in the frequency range of 
10KHz to 500MHz with imped- 

ance levels from 12.5Q to 800Q 

(nominal at 50Q). [808](65) 
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Expanded VHDL library 


EDA Solutions has available 
expanded versions of Cast’s 
VHDL simulation and synthesis 
model libraries. 

Cast’s standard component 
VHDL library is aimed at design- 
ers of FPGAs and systems. The 
recently released SCVL 3.0 now 
comprises two packages: SCVL- 
Logic, which includes simulation 
models of 2500 popular ECL and 
TTL parts; and SCVL-Memory, 
which provides simulation mod- 
els of 3000 popular memory 
devices. The SCVLs are pre- 
compiled for a variety of popular 
VHDL simulators on PC and 
Unix platforms. 

For more advanced devices, 






Hawker Richardson has 
announced the release of the 
new Expert 5003 system from 
Essemtec which provides a 
solution for prototyping labs, 
small production runs and 
repair centres where a pre- 
cise, flexible, multifunctional 
system is required. 

Pick and place of standard, 
fine-pitch, BGAs and odd com- 
ponents, dispensing of solder 
cream or adhesives, soldering 
and desoldering of all compo- 
nents by using the integrat- 
ed Zevac hot air repair station 
and even optical inspection 
(optional) can be accomplished 
on this system. 

The placement is manual- 
ly done by a soft-running, air- 
suspended vacuum pick-and- 
place head with integrated 
illumination and Z-axis block- 
ing capability. The head-mount- 
ed cartridge holder enables 
dispensing of solder cream or 
adhesive dot by dot with an 
integrated timer, or by foot 
pedal for line or tack dispensing. 
All of these tools are mount- 
ed on a precise pantograph 


Versatile manufacturing robot 


Cast’s V-Custom series has VHDL 
models of processors, complex 
functions and specialised devices. 
Featuring in-stock models like 
Intel’s Pentium and Pentium Pro 
processors, memories from Sam- 
sung, NEC, and Ramtron and a 
variety of coprocessors, network 
controllers and timers, the V- 
Custom inventory grows every 
month. 

The rapid growth of its model 
libraries has led Cast to aban- 
don its printed catalogues in 
favour of on-line listings at its 
redesigned Web site, 
http: / /www.cast-inc.com. 
[384](2353) 
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arm with locking facilities for 
accurate working. Mounted 
on a second pantograph arm 
is the Zevac desoldering sys- 
tem which allows precise and 
programmable repair work for 
repetitive results. Hot air noz- 
zles with integrated vacuum 
suction allow careful desol- 
dering of components. Even 
BGAs can be repaired with 
this system. 

The PCB is fixed on a mov- 
able X/Y fine-adjustment table 
which enables the use of fine- 
pitch components. Also avail- 
able is a large variety of com- 
ponent feeding systems like 
tape and stick feeders, com- 
ponent trays or turntables for 
loose components. Optical aids 
like microscopes, camera and 
glass prism systems for par- 
allax-free views assist the oper- 
ator with delicate tasks. The 
Expert 5008 is also available 
as a semiautomatic, comput- 
er assisted pick-and-place sys- 
tem for error-free placements 
and complex prototyping. 
[790](334) 
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INTERNATIONAL 


Ub 


Test the 
Best! . 


Keep informed — it pays dividends . . . 





electronica 96 is the top event of its kind for develop- 
ment engineers in the electronics industry. It is the in- 
ternational trade fair with the widest range of products 
and services, featuring the latest trends in the sectors: 


@ general components and modules 

@ microchip products and semiconductors 
@ electronic design 

@ laboratory test and measuring equipment. 


Meet the whole world of professional electronics — 
and 2800 exhibitors from 45 countries. 














-Y electronica 96 


17th International Trade Fair for Components 
and Assemblies in Electronics 


Munich, Nov. 12-15, 1996 


Further information from: 

German-Australian Chamber of Industry and Commerce 

Level 2, St. Andrew’s House, 464 Kent Street, Sydney, NSW 2000 
Tel. (02) 261 3982, Fax (02) 267 3807 
http://www.messe-muenchen.de 
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TOTAL INDUSTRIAL COMPUTER 


HARDWARE SOLUTIONS 


> Industrial PCs 
> Flat Panel Displays 
> Add — In Cards 


> Industrial Monitors 
> Sealed Keyboards 


> Rackmount Accessories 


NOW ON THE 


INTERNET 


Visit our Web Site for latest product 
information & specifications 


http://www. intelsys.com.au 
or call us today for your free information pack 
& electronic catalogue on disk 


Intelligent Systems Australia Pty Ltd 
Unit 4, 20 Enterprise Ave 

Berwick Vic 3806 

Ph: (03) 9796 2290 

Fax: (03) 9796 2286 


Email: sales@intelsys.com.au 


Systems 


AUSTRALIA PTY. LTD. 





Intelligent 
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Hly- O International 


¢ Crystals ¢ Filters 
e Oscillators « 
Quartz & Ceramic. 


Hy-Q manufacture and stock an 
extensive range of Quartz Crystals. 
Filters and Oscillators, including 
TCXO and VCXO. 


We also supply a full range of high 
quality Ceramic devices at 
competitive prices. 


Hy-Q specialises in quality, service 
and delivery. 


17 Winterton Road, Clayton}. 
Victoria 3168 Australia 
(Private Bag 100, RMDC 
Clayton Victoria 3169) 
Telephone (03) 9562 8222 
Facsimile (03) 9562 9009 
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‘IOtech, represented by Sci- 
entific Devices, has announced 
the latest addition to its 
extensive PC/IEEE 488 con- 
troller line — the Person- 
al488/CARD, a low-power 
Type IIT PCMCIAJEEE 488.2 
‘instrument controller that 
‘provides users with IEEE 
488.2-compliant data trans- 
fer of up to 1Mbyte/s. The 
-Personal488/CARD enables 
test engineers to interface 
with up to fourteen [EEE 
488 instruments via the PCM- 
CIA Type II slots found on 
most notebook PCs. It fea- 
tures hot swapping, permit- 
ting users to plug in and 
_remove their instrument con- 
troller card without reboot- 
ing the PC. The card is com- 
patible with other IOtech 
PC/IEEE 488 controllers, 
permitting users to seam- 
lessly port over ISA-bus- 
based IEEE 488 applications 
to the PC/PCMCIA archi- 
tecture within minutes. 








IEEE control from notebooks 





The Personal488/CARD 
is supported by IOtech’s line 
of software drivers for 
Microsoft Windows 3.x and 
DOS. The Personal488/CARD 
drivers also support user- 
written applications in devel- 
opment languages such as 
C, Visual Basic, Borland C++, 
and LabVIEW. [Otech plans 
to include support for Win- 
dows 95 and Windows NT in 
the near future. 

Key hardware features 
include: data transfer at up 
to 1Mbyte/s via the IEEE 
488.2 handshake protocol 
and automatic generation 
and detection of termination 
characters; a 2-Kbyte FIFO 
between the PCMCIA bus 
and the IEEE 488 interface; 
and complete Talker, Lis- 
tener, and Controller func- 
tions, including the ability 
to monitor bus handshake 
lines and to detect changes 
on the SRQ line. [395](103) 
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DAQ with 1MS/s data transfer 


National Instruments has 
announced a multifunction, 
plug-&-play ISA-compatible, 
IMS/s plug-in data acquisition 
(DAQ) board for PC AT and 
EISA computers. The AT-MIO- 
16E-| features the company’s 
E Series architecture, which 
eliminates jumpers, switch- 
es, or potentiometers from 
plug-in DAQ boards. The board 
also transfers data directly to 
memory and has superior tim- 
ing features. The company has 
also announced the CB-68 and 
CB-68LP connector blocks for 
use with all 68-pin E Series 
DAQ boards. 

Engineers and scientists 
can plug the AT-MIO-16E-1 
into an ISA computer, replace 
the computer cover, and com- 
pletely configure the board 
through software without hav- 
ing to set switches or move 
jumpers. Through software, 
the user configures all aspects 
of the bus I/O, such as base 
I/O address, interrupt and 
DMA channels, as well as all 
aspects of data acquisition, 
such as I/O range, polarity, 
gain, and so on. 

Users can combine the AT- 
MIO-16E-! with the compa- 
ny’s NI-DAQ driver software 
for DOS and Windows; Lab- 
VIEW, LabWindows, and Lab 
Windows/CVI application soft- 
ware; and signal conditioning 
and cabling assemblies to cre- 





ate high-performance labora- 
tory automation, process mon- 
itoring and control, automo- 
tive and aerospace engineer- 
ing, and electronic test appli- 
cations. 

The AT-MIO-16E-1 has 16 
single-ended inputs, 16 pseu- 
do-differential inputs with a 
shared common, or eight fully- 
differential inputs with 12-bit 
resolution; two output chan- 
nels with 12-bit resolution; 
eight TTL digital I/O lines that 
can sink 24mA on each line; 
and two 24-bit counter/timer 
channels. 

The board has a IMS/s sam- 
pling rate and transfers the 
data using DMA, interrupts, 
or programmed I/O. It features 
on-board gain of 1, 2, 5, 10, 20, 
50, or 100, and input ranges 
of +10V, 0 to lOV, and +5 V. 
The input polarity, gain, and 
mode (differential or single- 
ended) are fully software selec- 
table on a per-channel basis. 
The AT-MIO-16E-1 has full 
hardware and digital trigger 
capability. It has an 8,192-word 
input first-in-first-out (FIFO) 
buffer, a 2,048 word output 
FIFO buffer, and dual-chan- 
nel DMA to guarantee high 


throughput rates for input, 


output, and general-purpose 
counters. [388](9180) 
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Talk to the specialists: Thomas Electronics. 


At Thomas Electronics, we know video displays for specialist | 
applications. We cut our teeth in avionics and projects for the 
military. Their exacting requirements are your assurance of our 
depth of capability in the field of video displays. 

So, if your display requirements are for specialised 
applications—from the process plant, printing to medical imaging 
and simulation—we have flat panel displays, touch screens and video 
distribution systems that can be tailored to your exacting requirements. Our 


THOMAS 


ELECTRONICS 
OF AUSTRALIA PTY. LTD. 
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expertise and wide range of displays mean you get a 
custom solution to your needs. Call NOW for details. 


Unit 8, 13 Larkin Street 
Riverwood N.S.W. 2210 


Ph: (02) 53 0721 


Fax: (02) 534 2171 
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Suite 3, 888 Doncaster Road, Doncaster, Vic. 3108 Australia. Tel: (03) 9848 1266. Fax: (03) 9848 1799 
N.S.W. Tel: (02) 898 0422 Fax: (02) 898 0176 QLD. Tel: (07) 3252 3876 Fax: (07) 3252 2924 
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National Instruments has 
announced native 32-bit Win- 
dows 95 and Windows NT 
versions of its Lookout indus- 
trial automation software. 
‘Lookout, formerly available 
from Georgetown Systems as 
a 16-bit application for Win- 
dows 3.x, Windows 95, and 
Windows NT-based PCs, now 
gives users a 32-bit, object- 
oriented, event-driven envi- 
_ronment for building a wide 
variety of applications rang- 
ing from simple human- 
machine interface (HMI) to 
large, supervisory control and 
data acquisition (SCADA) 
applications. 
With Windows 95, Look- 





32-bit industrial automation software 


TANK 7162 


ACW Surge Tank 





fyutuy Ws 


out users are better protect- 
ed from other applications — 
each application has its own 
thread to the PC processor. 
Lookout, which features 
sophisticated I/O drivers and 
the powerful CITADEL his- 
torical database, has been 
used successfully in a wide 
variety of industrial appli- 
cations, including chemical, 
petrochemical, batch pro- 
cessing, food processing, phar- 
maceutical, water and waste- 
water treatment, trans- 
portation, plastics/glass/met- 
als, energy management, and 
manufacturing. [384](9180) 
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Free embedded development system 


software 


A free Single Step Starter Kit, 
an advanced debugging devel- 
opment kit for Microsoft Win- 
dows 3.1, Windows NT and 
Windows 95 platforms, is avail- 
able from Alfa-Tek. 

Single Step is the indus- 
try’s first fully-integrated solu- 
tion for developing and debug- 
ging embedded, real-time appli- 
cations under both Windows 
and Unix. The Single Step 
Starter Kit (Version.01) rep- 
resents a completely re-engi- 
neered tool set that includes 
new C and C++ compiler, 
assembler and instruction-set 
simulator for the various Pow- 
erPC and Motorola 68000 fam- 
ily microprocessors. The Sin- 
gle Step Starter Kit is only 
limited by the amount and 
complexity of code along with 
the amount of memory that 


can be simulated. 

According to the distribu- 
tor, the Single Step develop- 
ment kit permits developers 
to write small amounts of 
C/C++ and assembly code, then 
interactively simulate it in 
order to experiment with high- 
quality code for embedded 
applications. Users can test 
drive the Starter Kit at no cost 
and prove that software and 
hardware design can occur 
simultaneously, resulting in 
a significantly shorter design 
cycle. Once the project is in 
full swing, developers can eas- 
ily upgrade their Starter Kits 
to one of a wide range of debug- 
gers and simulators offered 
as part of the complete Single 
Step product line. [384](696) 
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150MHz digital scope 


Nilsen Technologies has 
announced the METRIX 
OX2000, 150MHz program- 
mable SCPI digital oscillo- 
scope with LabVIEW/Lab- 
Windows CVI driver capabil- 
ity, allowing operation from 
user-designed software 

The four-channel OX2000 
has a bandwidth of 1500MHz, 
a single-shot sampling rate of 
200MS/s and up to 50GS/s for 
repetitive waveforms. The 
instrument has internal mem- 
ory of 40KB, allowing the stor- 
age of four waveforms of 10,000 
points each. A built-in PCM- 
CIA capability extends the 
storage capacity by 1MB per 


card. The OX2000 is fully-pro- 
erammable with SCPI (Stan- 
dard Commands for Pro- 
erammable Instruments). Stan- 
dard ports are RS232, IEEE 
488.2 and Centronics, enabling 
screen output to be sent toa 
printer, plotter or computer 
file. The OX2000 has a dual 
time base and extended trig- 
ger functions including trig- 
ger after preset count, trigger 
after delay, and TV. Acquisi- 
tion modes include direct sam- 
pling, roll (for slow measure- 
ments), envelope, min/max 
and glitch capture. [1270](910) 
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The Augat GSM series (Glass 
Epoxy Surface Mounted) LIF 
PGA sockets offer advan- 
tages over solder-tail sock- 
ets. 

Using the surface-mount- 
ed PGA socket as opposed to 
a solder-tail socket allows 
the designer to use the sol- 
der-tail side of the PCB to 
mount additional surface- 
mount components, thus max- 
imising board space. It also 
eliminates a costly wave sol- 
dering process by using the 
/same vapour-phase or IR sol- 
dering process used to sol- 
der all other surface-mount- 
ed components. 

The GSM series is an orig- 
inal Augat (Patented) design 
first introduced in 1987. It 
‘Incorporates “Butt Style” ter- 
minals with the company’ s 
exclusive floating feature 
which assures compliancy to 








Surface-mount PGA sockets 





the printed circuit board sur- 
face. The socket includes the 
Augat SUPERLIF low inser- 
tion force 1.30z contacts, 
which are rated at 3A and 
have a contact resistance of 
10mQ. The contact-to-con- 
tact capacitance is 1.0pF. 
High temperature insulators 
allow the sockets to be sol- 
dered with vapour phase and 
infrared reflow soldering 
processes. 

The GSM Series can be 
ordered to suit a wide a range 
of popular pin-grid-array foot- 
prints and Augat can also 
supply a wide variety of appli- 
cation-specific PGA and IPGA 
sockets. 

Typical applications for 
the GSM Series of PGA sock- 
ets are in low profile note- 
book PCs and portable ter- 
minals. [794](3948) 
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Rack-mount chassis with redundant power 
supply 


Interworld Electronics has 
announced the 7520-34H range 
of rack-mount industrial PCs 
from Industrial Computer 
Source. The 7520 range of chas- 
Sis comes in a number of options: 
ISA backplane with 20 AT slots 
or split backplane options of 
2x10 or 4x5; EISA backplane 
with 15 EISA and 5 ISA slots; 
and PCI backplane with 18 
slots — 15 ISA, 2 PCI and one 
dedicated slot for the PCI bus 
PCI card. In addition to this 
the units come with the option 
of a single 8300Wuniversal ac 
power supply, a 350W, 48Vdc 
power supply; or a redundant 
dual 300W ac power supply. 
The 7520 range provides 
mounting for up to four half- 
height drives, with all drives 
shock mounted and mounted 
behind a lockable front door. 
Four 45CFM cooling fans are 
mounted behind a filtered door 


unit to ensure the system is 
positively pressurised. 

The front panel contains 
an on/off indicator, system 
power supply status LEDs, 
fan status and overtempera- 
ture LEDs, and disk drive 
activity LEDs, while the on/off 
switch, reset button and key- 
board connector are located 
behind the lockable front door. 
In addition, a keyboard con- 
nector is available at the rear 
of the chassis. 

For the split backplane 
options, separate reset switch- 
es and keyboard connectors 
are available at the rear of the 
chassis for each backplane sec- 
tion. 

The redundant power sup- 
ply chassis option includes two 
300W ac power supplies in an 
N+1 configuration. The two 
supplies share the current load 
during normal operation. In 


the event of one supply fail- 
ing, the other supply can carry 
the full 300W load. A front 
panel indicator indicates nor- 
mal operation of each supply 
and an audible alarm sounds 


in the event of a failure. The 
defective supply can then be 
hot swapped with a spare mod- 
ule without interrupting sys- 
tem operation. [1250](4933) 
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In-circuit emulator and software tools 


Zatek has available MPLAB 
— Microchip’s Integrated 
Development Environment 
(IDE) — which gives design- 
ers the flexibility to edit, com- 
pile and emulate from a sin- 
ele user interface. This inter- 
face can make a developer pro- 
ductive quickly and can reduce 
overall development time. 
Microchip’s Picmaster devel- 
opment systems have also been 
updated. Picmaster offers design 
engineers power, flexibility and 
rapid design turn-around, and 
with a range of real-time in-cir- 
cuit emulation capabilities under 
Windows, the Picmaster sys- 
tems provide a universal 


PIC16/17 microcontroller devel- 
opment environment. 

Picmaster-16/17 emulator 
systems are designed to sup- 
port all PIC16C5X, PIC16CXX 
and PIC17CXX microcontrollers 
through the use of inter- 
changeable target probes. This 
greatly reduces both cost of own- 
ership and the learning curve. 

The systems include an emu- 
lator control pod, a PC host- 
interface card, a target-specif- 
ic emulator probe; MPLAB IDE 
software, and a PRO MATE pro- 
grammer with comprehensive 
documentation. [690](8897) 
ENTER 2829 ON CARD 








POWER SUPPLIES 


AUSTRALIAN MADE 


* FERRORESONANT 


VIRTUALLY INDESTRUCTIBLE AC TO DC POWER SUPPLIES AND 


AC LINE CONDITIONERS 


COME WITH A FULL 7 YEAR WARRANTY 


LINEAR 


BASIC AND RELIABLE AC TO DC & DC _ TO DC POWER 
SUPPLIES COME WITH A FULL 5 YEAR WARRANTY 


SWITCHMODE 


COMPACT AND RELIABLE AC TO DC & DC TO 
DC POWER SUPPLIES COME WITH A FULL 2 YEAR WARRANTY 


FORKLIFT POWER SUPPLIES AND VOLTAGE CLAMPING CIRCUITS 


POWER SUPPLIES AUSTRALIA 


67 HANDLEY CRESCENT, DANDENONG VIC 3175 
PH (03) 9793 7979 FAX (03) 9706 7471 
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EMI-EMC 





OMPLIANCE 


AUSTEL — FCC — CISPR — IEC 
SAE — ANSI — IEEE — MILSTDS 


EUROPEAN NORM — AS/NZS 
Identifying EMI Problems Is Only Half The Job! 


When other labs hand you their test report, they also hand 
you the task of finding a solution to your EMI problems. 


RFI Industries is the only supplier of EMI products 
operating an international EMI test laboratory. If EMI 
problems are found we can provide you with an on-the- 
spot, cost-effective solution, or consult with you on 
design modification. That’s the RFI difference! 


Call (03) 9720 8522 today! 


ACN 005 273 950 





54 Holloway Drive, Bayswater, 
Victoria 3153, Australia 
Tel: (03) 9762 6733. Facsimile: (03) 9762 8501 


R.F.1. INDUSTRIES PTY LIMITED 


\ 
S 


NATA Registration No. 3540 
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The Metrix SX-ASYC IIC 
Calibration Kit, available 
from Nilsen Technologies, 
permits calibration of ASYC 
II series DMMs without open- 
ing the instrument. An inter- 
changeable faceplate, which 
is part of the kit, is clipped 
in place of the DMM’s face- 
plate and calibration pro- 
ceeds via an infra-red path 
between the calibration face- 
plate and a receiver, which 
is an integral part of the 
'ASYC IIT DMM. The Cali- 
bration Kit is supplied with 
the faceplate which has a 
| 25/9-pin adaptor suitable for 
the RS232 ports of PCs, and 
software including a Lab- 





Calibration kit for Metrix ASYC II series 
DMMs 





Windows Driver and com- 
plete calibration software. 

The ASYC II series DMMs 
are high-resolution, 50,000- 
count TRMS instruments 
with a bandwidth of 100kHz. 
They are suitable for ac, dc, 
and ac+dc measurements, 
and measure voltage, cur- 
rent, capacitance and fre- 
quency (to 500kHz) as well 
as pulse counts and per- 
centage duty cycle. Positive 
and negative pulse width 
measurements are also pro- 
vided. Other features include 
storage of last reading, peak 
capture and relative read- 
ing modes. [1270](910) 
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Custom clock oscillators 


Hy-Q International has estab- 
lished a new production line 
dedicated to manufacturing 
competitively priced custom 


frequency clock oscillators. 


Hy-Q offers a wide fre- 
quency range and a choice of 
three standard temperature 
ranges: 0°C to 170°C, -380°C 
to +75°C and 40°C to +85°C, 
with stabilities from +100ppm 
to +15ppm. Output waveform 
is HCMOS/TTL-compatible 
with a tri-state option offered 


at no extra cost. 


The oscillators will be man- 
ufactured by Hy-Q Interna- 
tional’s United Kingdom facil- 
ity where design and produc- 
tion are quality assured to 
ISO9001 standard. With these 
facilities Hy-Q Australia will 
deliver products within 10 to 
15 working days. 

These custom frequency 
oscillators complement the 
extensive range of standard 
oscillators Hy-Q Australia has 
available in stock. [620](934) 
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UHF wireless 


Amber Technology has added 
the Beyer U600 series wire- 
less microphone system to 
its range of UHF wireless 
systems. The U600 series is 
a true synthesised system 
with the capability of 64 chan- 
nels within one UHF TV 
channel and up to 15 chan- 
nels simultaneously. Initial 
releases have a beltpack 
transmitter while a hand- 
held transmitter is due for 
release. The U600 series is 
suitable for professional appli- 
cations in broadcast, OB, 
location sound, live sound 
reinforcement and theatre. 

A feature of the series is 
\its channel grip capability, 
which locks the receiver exclu- 
sively to its associated trans- 
mitter. This function excludes 
any other signal or interfer- 
ence which does not carry the 








unique ident code, giving the 
series better stability even 
when operating in crowded 
reception environments. 
Employing switchable fre- 
quencies, the system is useful 
for travelling and allows greater 
channel flexibility. 

The TS600 UHF beltpack 
transmitter is lightweight, 
rugged and permits discreet 
placement in clothing. It may 
be switched through 16 fre- 
quencies within a single UHF 
TV channel and operates in 
the UHF band between 794 to 
822MHz and 854 to 862MHz. 
Constructed from aluminium, 
the TS 600 features a 4-pin 
Lemo connector for the micro- 
phone input. The TS 600 mea- 
sures 80 x 54 x 20mm and 
weighs only 157 grams. 
[100](2173) 
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Touch-screen panel PC 





The Workmate HYLAS 
PC111T is a flat screen PC 
workstation with integral infra- 
red touchscreen, available from 
Automation & Process Con- 
trol. The touchscreen-sensi- 
tive area extends beyond the 
screen, providing an area for 
‘touchkeys’. The user can con- 
figure these like a keyboard. 
The touchscreen driver soft- 
ware automatically converts 
the touch to the appropriate 


keystrokes. Users can insert 
their own legends on or behind 
the glass screen. 

The Workmate HYLAS is 
fitted with a flat 10.4” colour 
TFT LCD display. It comes 
with a single board processor 
with PC104 expansion slots, 
or a three-slot passive back- 
plane for half length ISA cards. 
The unit is fully sealed (IP65) 
and rated to 50°C. [3887](6484) 
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Industrial chassis 


Interworld Electronics has 
available a range of indus- 
trial chassis from Industri- 
al Computer Source in the 
US. The 7415-23V and 7408- 
23V provide similar features 
for passive backplane (15 AT 
slots) and motherboard sys- 
tems (baby AT or full size 
AT motherboards) respec- 
tively. Standard 19in rack 
mount and desk-top models 
are available for both the 
passive backplane and moth- 
erboard mount systems. 
The chassis are built for 
use in harsh commercial or 
industrial environments where 
vibration, temperature and 
airborne contaminants pre- 
sent a hazard to standard office 
gerade computer equipment. 
The chassis contain a 106CFM 
front mounted, filtered air 
intake fan for pressurising the 
inside of the chassis. A second 
106CFM fan is available for 
more extreme environments. 
This positive pressurisation 
prevents airborne contami- 
nants from entering the chas- 
sis and the areas surrounding 


the floppy disk drives where 
normal office systems draw 
their air input. 

The front panel of the chas- 
sis provides a power switch, 
power-on indicator, system 
reset switch, a standard AT- 
style DIN keyboard connector 
(with an additional keyboard 
connector at the rear of the 
chassis), and a fixed disk-drive 
access light. 

The power supply is a 250W 
115/230Vac switch selected 
with its own cooling fan for 
direct cooling of its components 
and reliable operation in warm 
to hot ambient temperatures. 
DC power supplies can also be 
used — 12Vdc, 75W; 24Vdc, 
120W; or a +48Vdc (—48Vdc) 
145W power supply can replace 
the 115/230Vac power supply. 

For passive backplane sys- 
tems, the 7415-23V chassis 
includes a 15 slot, four-layer, 
low capacitance backplane 
incorporating all 16-bit ATslots 
connectors and the exclusive 
Bus Power check circuitry from 
ICS. [880](4933) 
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RFI Suppression Filters 
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@ A EG © wear 
FMW2-41 for normal use to protecton class |, Il & Medical. 
Are generally used as protection against interefence voltages 
from mains and interferences generated in the equipment are 
strongly attenuated. 


FMW2-52 for high requirements to protection class |. 
These 2 stage filters are specifically suitable for switching power 
supplies. 


FMW2-55 for higher currents to protection class |. Compact 
design with leakage currents of 0.5 & 5 mA. 


FMW2-150 for highest requirements to protection class |. 
These 3 stage filters give very high attenuation, both 
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PCMCIA de-de converter 














Products such as PCMCIA cards require circuitry to be extremely low in height, so component 











choice is critical. This design takes advantage of recent advances in dc-dc converter design 








and very low-profile Dower inductor technology. 





ot all PCMCIA card slots pro- 

vide the assortment of voltages 

required for all memory cards. 

Because the missing voltages 
are most often the higher programming 
ones, a switching regulator is the ideal 
choice for an on-card solution to the prob- 
lem. 

Fitting a switching regulator inside 
a PCMCIA Type I card is no small task. 
Every IC-based switching regulator must 
have at least a diode, inductor coil, 2 
capacitors and a switcher chip. Special 
technology has evolved for each of these 
components. The circuit described in Fig- 
ure 1 is a solution for PCMCIA Type I 
dc-dc converters. 

Voltages will be converted from 3.3V 
to 5V and 3.3V/5V to 12V. The task of 
identifying suitable components is a crit- 
ical part of the design process. The design 
of a converter centres around the switch- 
ing regulator and the power inductor. 

Simple, self-contained chips suitable 
for converting a 3.3V, 5V or 12V output 
have been available for some time. The 
TSSOP package, introduced several years 
ago, meets the height requirement of 
Type I cards. The other components of a 
switching regulator have lagged behind. 
Even now, there is no single power Schot- 
tky rectifier available for Type I use. 


Switching regulator 


The integrated circuit used for this design 
is an LT1106. It is specifically designed 
for on-card generation of the 5V or 12V 
programming supply necessary for Flash 
memory. An on-card switcher is includ- 
ed in cards where compatibility is a key 
feature, as the card can function even 
when the host product does not support 
the full complement of supply voltages. 
The LT1106 implements a boost topolo- 
gy and can generate 12V at 60mA (Vpp) 
from a 3.3V or 5V socket supply. A pro- 
gramming pin on the LT1106 allows the 
designer to select either 12V or 5V reg- 
ulated output to match the particular 
memory type used in the card. 
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Figure 1. DC-DC converter circuit for Type | PCMCIA cards 


The boost regulator output can be ramped 
by use of a soft-start circuit included on 
the LT1106. There are several benefits 
to soft-starting, including controlled peak 
input current, predictable output rise 
time, and elimination of output over- 
shoot. 

Another key feature is the LT1106’s abil- 
ity to bypass the boost converter in sock- 
ets where Vpp is present. Gate drive is 
supplied to 2 P-channel MOSFETs to 
switch Vpp straight through to the card’s 
Vpp lines, and the boost converter is shut 
down. This feature conserves power, pre- 
vents the boost converter from back-feed- 
ing the host’s Vpp lines, and makes the 
card universal in application. 

The LT1106 operates at an equivalent 
frequency of 500kHz, using current-com- 
mutated, constant ON time hysteretic 
control. Typical switch ON time is 1.8yus, 
with a peak switch current limit of 0.6A. 
Ideal inductor values fall in the range of 
10 to 15H, and 1p F capacitors are accept- 
able as input and output filters. 


Owing to the fast switching of the con- 
verter, it is necessary to take special pre- 
cautions when designing the printed cir- 
cuit board. Current rise and fall times 
of 20ns in the switch translate to volts 
of spiking if trace lengths between the 
switch, output capacitor and Schottky 
diode are not short. Since all of the com- 
ponents are surface mount and gener- 
ally small, a compact layout is easy to 
achieve. Nevertheless, the components 
must be held in close proximity to min- 
imise stray effects. 

Circuit board designers must not be 
seduced by the TSSOP lead pitch of 25mils. 
There is a temptation to use narrow print- 
ed circuit board traces to connect com- 
ponents. It must be kept in mind that 
high currents (0.6A) flow in the switch- 
er, so short, wide traces must be used. 
Note that critical paths, such as power 
ground and Vsw are brought out through 
multiple pins to help reduce inductive 
and resistive effects in the bond wires, 
leads and PCB traces. 


Continued on page 62 Ca 
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serial port 








This handy circuit derives 5V power from the IX line of a three-wire RS-232C port, 





any peripherals running from 

a computer's serial port need 

a low-current 5V supply to 

power the device’s on-board 
circuitry. While a separate power sup- 
ply can be incorporated using a plug- 
pack adaptor, the circuit described below 
can supply enough power for low-power 
circuits directly from the RS-232 Trans- 
mit (TX) line. 

The circuit in Figure 1 produces a 
semi-regulated 5V output from an RS- 
232C port. Unlike a PC-mouse supply or 
comparable circuits that rely on the DTR 
and RT'S modem-control signals, this cir- 
cuit operates with a three-wire port — 
GND, RS, and TX — and obtains power 
only from the TX line. Except at high 
duty cycles, the TX line (RCV-232 on the 
circuit side) remains operational while 
supplying power. The output current of 
approximately 8mA is sufficient for CMOS 
QCs and other low-power circuits. 

IC is a switched-capacitor, charge- 
pump voltage converter that can either 
invert or double an input voltage. The 
connections in Figure 1 provide a dou- 


™® Continued from page 60 


To limit switch loss and prevent induc- 
tor saturation, the switch current is 
limited to 600mA. Under full load, sev- 
eral switch cycles are likely to occur in 
succession. The 600mA peak switch 
current limit prematurely resets the 
500kHz oscillator, forcing the frequency 
to rise above that value. For example, 
in the circuit shown, the switching fre- 
quency at the threshold of continuity 
(125mA load current) is approximate- 
ly 600kHz. 

The MOSFETs used are Zetex BSS84 
devices (10Q), and are supplied in an 
SOT-23 package with a maximum height 
of 0.043” (1.1 mm), meeting the Type I 
specification. 
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Figure 1. This circuit derives a 5V supply from the TX line of an RS-232 serial port. 


bler configuration in which the normal 
input-voltage polarity is reversed. A pos- 
itive input voltage normally connects 
between the GND and OUT pins. This 
circuit connects a negative input between 
OUT and GND, however IC, then dou- 
bles the negative input voltage in the 
positive direction, producing a positive 
output at Vpp equal to {VN}. 

Zener diode Dj acts as a shunt regu- 
lator that semi-regulates Vyy to -4.7V. 


Power inductors 


By far the most challenging component 
for miniaturisation is the inductor. The 
Dale ILS-3825 power inductor used in 
this design is constructed with multi 
layer technology as opposed to discrete 
material technology. The size of the 
ILS-3825 inductor is a fraction of the 
planar solutions — as little as 1/4 the 
footprint. 

The ILS-3825 inductor has an unex- 
pected group of electrical parameters. 
The Q values are much higher than 
those found in other types of power 
inductors. This is particularly true for 
the higher frequencies that are required 


The large values of Cj, Co, and Cg sup- 
port the output voltage during worst- 
case (all-zero) patterns of transmission. 
At 9600 baud, for example, an all-zeros 
transmission causes an output droop of 
about 0.2V. For lower baud rates you 
should substitute a proportionally high- 
er value for C}. o 


This article was submitted by Veltek 


for small, medium power applications. 
The energy storage capability is also 
quite high relative to the size of the 
inductor and the effective core shape 
of the inductor. The effective core shape 
resembles a nearly closed magnetic 
path similar to a pot-core inductor. This 
core type provides efficient energy trans- 
fer in a de-de converter application. Pot 
core shape inductors also emit very low 
levels of EMI radiation when compared 
to such core shapes as bobbins. Oo 
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Mike Kerr 


Linking nations 





Mike Kerr was present at the birth of the optical-filbre submarine cable industry in Australia, when 





the TASMAN 2 undersea link to New Zealand was started. Now, as general manager of 





Alcatel TCC, he plays a major role in developing the industry in Australia. 





orn in 1955, Mike grew 

up in Sydney’s northern 

suburbs of Willoughby 

and Beecroft. After fin- 
ishing high school, he was taken 
on as a trainee by AWA and stud- 
ied electrical engineering part 
time at the then Institute of Tech- 
nology, now the University of 
Technology, Sydney. “I was taken 
on as a trainee engineer when I 
left High School with AWA,” 
explained Mike. “So I did my course 
over six years part-time and then 
stayed on [with AWA] for about 
four to five years after graduat- 
ing.” 3 
Mike believes AWA provided 
fertile ground for young engineers 
in those days. “At that stage it 
had a pretty good training pro- @ 
gramme for its cadet engineers > 
and it put you through just about | _ 
every department that existed,” = 
remembers Mike. “I was working 
at North Ryde, which was the 
engineering products division, 
and it was a little bit like an engi- 
neers’ sandpit at the time in the sense 
that they were into everything. It’s unbe- 
lievable looking back on it now. [They 
produced] everything from audio con- 
soles to quite advanced data equipment, 
and right through to high power radio 
transmitters — everything you could pos- 
sibly imagine. They did it all.” 

In hindsight, Mike admits that AWA 
lacked a good business focus, but com- 
mented that “for a trainee engineer it 
was just brilliant because you could move 
around from one department to anoth- 
er, spending anywhere from 3-9 months 
learning about what they did. By the 
time you graduated you really did have 
a pretty broad knowledge of what elec- 
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by Rob Irwin 











tronic engineering was all about.” 
Mike obtained his engineering degree 
in 1978 and stayed with AWA for anoth- 
er five years, working in the data prod- 
ucts area. “At that stage Telecom was a 
very big user of Honeywell mainframes, 
and in an effort to boost the local con- 
tent they looked at sourcing Honeywell- 
compatible terminals in Australia, which 
was the sort of thing that AWA did.” 
Mike left AWA in 1984 and joined 
what was then Standard Telephones and 
Cables (STC) as a telecommunications 
marketing engineer. He was primarily 
involved in the data side of the business, 
but in 1987 the company commenced a 
project which was to change Mike’s focus 


and lay the foundations for his 
future career path. “Around 1987, 
STC, as Alcatel still was then, 
was in the process of bidding for 
the TASMAN 2 submarine cable 
system between Australia and 
New Zealand. I got involved with 
that from a marketing point of 
view and have been involved with 
submarine cables ever since.” 

According to Mike the TAS- 
MAN 2 contract, which called for 
a fibre-optic link between Aus- 
tralia and New Zealand, brought 
about tremendous changes in the 
company and prompted the birth 
of a new industry in Australia. “It 
was a fascinating period and an 
unbelievable activity to be involved 
in. It was one of those incredible 
challenges that Alcatel seems to 
be able to rise and respond to,” 
commented Mike. 

“The activity for TASMAN 2 
happened just before Alcatel was 
formed. We (STC) started the bid- 
ding process, working with a com- 
pany that had been somewhat of 
a traditional partner for us in the sub- 
marine cable industry. That was STC, 
our namesake if you like, in the UK. We 
had been involved with them on two pre- 
vious systems back in the early 80s — 
ANZCAN and A-I-S. ANZCAN is a very 
big cable that goes from Australia to 
North America and A-I-S goes from West- 
ern Australia to Indonesia and Singa- 
pore.” 

In January 1987, STC Australia’s par- 
ent company ITT merged its telecom- 
munications businesses with those of 
another giant CGE to form Alcatel. The 
result was a turnaround in the direction 
of the TASMAN 2 tender, because STC 
in the UK was not part of the merger. 
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“We’d been working for something like 
six months on the TASMAN 2 tender 
with STC in the UK; and in January 
[1987] all of a sudden we became part of 
Alcatel and we found out that there was 
a submarine cable company in Alcatel 
called Submarcom, which we knew almost 
nothing about. [Submarcom was] a tra- 
ditional rival in some ways to the sub- 
marine cable part of STC in the UK.” 
After the merger, Mike remembers there 
was “an interesting period of about three 
months where we were trying to see if 
there was some way the three compa- 
nies could put together a joint bid — STC 
UK, Submarcom and STC.” 

This wasn’t to happen, however, and 
STC in Australia, now part of Alcatel, 
found itself ultimately bidding in oppo- 
sition to its former collaborator, STC UK. 
“It very quickly became apparent that it 
just wasn’t going to be possible to put 
together a joint bid. The sceptics would 
have said it was doomed to failure from 
the start to get rivals such as Submar- 
com and STC in the UK to work togeth- 
er. Ultimately STC UK pulled out. They 
decided that they'd be better off putting 
in a bid on their own. 

“They advised us something like six 
weeks before the tender was due to close 
that they wished to submit a bid of their 
own. This presented STC Australia with 
an enormous challenge.” With only six 
weeks left to get a bid in, the combined 
forces of STC Australia and Alcatel in 
Europe put together a bold proposal. 
“Looking back now I think it was an 
amazing act of business faith that in that 
short period of time a group such as Alca- 
tel was able to basically agree to putting 
in a bid which involved making a $120 
million investment in Australia, if it was 
successful.” 

The Alcatel bid was essentially to 
establish a whole new submarine cable 
industry in Australia and to invest $100 
million in setting up the infrastructure 
to manufacture optical-fibre submarine 
cable here. 

Alcatel was awarded the contract in 
December 1987. A new company, Alca- 
tel TCC, was formed and Mike took on 
the role of marketing manager. 

“It was a pretty challenging and excit- 
ing prospect in December 1987 to sud- 
denly realise that we’d been awarded 
this contract. At that stage there was 
just a bit of registering the company’s 
name. We had to get on with establish- 
ing a whole new industry here in Aus- 
tralia, one which involved not only recruit- 
ing staff and building factories, but trans- 
ferring special technology, which Aus- 
tralia at that stage knew nothing about.” 

Alcatel TCC started building a fac- 
tory to house its cable-making activities 
in Sydney’s Port Botany in May 1988 
and began recruiting the necessary per- 
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sonnel. “We had to rapidly recruit the 
core group of people that we wanted to 
form the heart of the company, and many 
of those were immediately dispatched 
off to Europe to start working with the 
various companies in France who were 
going to be assisting us with the trans- 
fer of technology.” 

While Mike’s focus in the initial years 
was the TASMAN 2 project, he also recog- 
nised the need to build up a good mar- 
keting team to look at ongoing business. 
The TASMAN 2 project was obviously a 
big kick start for the industry in Aus- 
tralia, but Mike recognised the impor- 
tance of raising the company’s profile on 
the world stage. “One of the key elements 
in this industry is credibility. You have 
to have a track record of successfully 
installing cable systems to really be able 
to get out there and compete against the 
other companies, because the other com- 
panies are some of the biggest compa- 
nies in the world. 

“It is a very small industry and we 
were incredibly lucky looking back on it 
that the then OTC and Telecom New 
Zealand had the courage and the faith 
in local industry to encourage, through 
the TASMAN 2 tender, local involve- 
ment. That gave Alcatel’s cable business 
the opportunity to establish an indus- 
trial presence in the Asia-Pacific.” 

The success of the TASMAN 2 pro- 
ject is recorded history now, but Mike 
remembers that there were doubts at the 
start of the project. “’'m sure there were 
many people in the industry who were 
expecting it to be a failure, because it 
had never been done before. No one had 
ever transferred lock stock and barrel 
the technology required for submarine 
cable systems to another country. It was 
an enormous undertaking, it really was.” 

Mike was appointed to the position 
of assistant general manager of Alcatel 
TCC in 1991, the same year installation 
of the TASMAN 2 cable link was com- 
pleted. Just over a year later he took over 
as general manager. 

Since taking the helm of the compa- 
ny, Mike has honed his appreciation of 
the courage involved in Alcatel’s deci- 
sion to develop an optical-fibre subma- 
rine cable industry in Australia. “We had 
to spend $120 million to build the facto- 
ry and then had all the costs of building 
the TASMAN 2 cable system — all on 
the basis of a single $120 million order. 
So needless to say, we were making pret- 
ty substantial losses in the first years. 
But that’s the sort of thing that large 
companies such as Alcatel are prepared 
to do if they feel the future of the busi- 
ness justifies it, and they obviously did. 
But clearly there’s an act of faith there 
that it is going to be successful. 

“Looking back on it now, even though 
I’ve been involved from day one, I find 





it an incredibly courageous decision to 
take. It was something maybe I didn’t 
think too much about at the time, but 
now that I’m responsible on a day-to-day 
basis for the numbers, I can really feel 
what it must have taken to make that 
sort of decision.” 

That “courageous decision” has proven 
to be a financially sound one, with Alca- 
tel TCC following on from TASMAN 2 
with major contracts to supply cable for 
the PacRimEast cable link between New 
Zealand and Hawaii, and PacRimWest 
from Sydney to Guam. More recently, 
Alcatel TCC has been contracted to build 
the JASURAUS high-speed fibre net- 
work between Australia and Indonesia, 
which will connect onto the Asia Pacif- 
ic Cable Network (APCN). 

Alcatel TCC’s involvement in such 
projects has given the company the “cred- 
ibility” Mike sees as crucial to success 
in the industry. With several major con- 
tracts successfully completed, Mike looks 
proudly on the company’s history. “It’s 
remarkable to be able to say that in the 
six years we have been manufacturing 
cable, we have secured something like a 
billion dollars’ worth of orders. That’s a 
pretty staggering achievement. 

“From a personal point of view, to 
have been involved from day one of the 
bidding process through to the winning 
of the tender, and then see the whole 
industry built up from scratch to being 
a billion-dollar success story is a unique 
experience. It’s the sort of thing that hap- 
pens once in your lifetime.” 

While Alcatel TCC’s successes to date 
are impressive, Mike feels the future 
could be even rosier. With bandwidth 
demands skyrocketing, optical-fibre sub- 
marine cable links have become the solu- 
tion of choice for many communications 
companies. | 

Australia, through Alcatel, is well 
placed to be a major player in the devel- 
opment of these infrastructures. But 
according to Mike, some people don’t 
recognise the importance of this to the 
country as a whole. “They see a large 
company like Alcatel and make the easy 
criticisms like ‘they’re a multinational, 
what good do they bring to countries like 
Australia?’ But the simple fact is, if it 
wasn’t for a company like Alcatel being 
prepared to take the risk in the first 
place, make the investment and trans- 
fer the technology to Australia, Australia 
wouldn’t have a submarine cable indus- 
try. And not only that, we wouldn’t have 
all of the suppliers in the background 
which are now able to supply materials 
to the level of quality and reliability we 
demand. There wouldn’t even be a mar- 
ket for them to participate in.” 

Mike is single, enjoys long-distance 
running, squash and tennis, and lives in 
the Sydney suburb of Epping. =. 
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Philips has extended the capacitance 
range of its 0603 and 0805 class (X7R) 
ceramic multilayer chip capacitors. 


Philips adds new capacitors to 


it’s extensive 


Ceramic multilayer chip 
capacitor range extended 


The capacitance range of 
Philips’ 16 V 0603 series and 
50 V 0805 CMC series CX7R 
dielectric) have both been 
extended to 100 nE The capac- 
itance of the 16 V 0603 series 
now extends from 10 to 100 
nF and that of the 50 V 0805 
series from 0.18 to 100 nE 
The 100 nF 0805 capacitor 
was formerly available only 
with a 25 V specification. The 
new 50 V version can be 
regarded as the replacement 
of the well known 100 nF 
1206 50 V version. Philips’ 
introduction of 100 nF CMCs 


range 


Narrow-tolerance 0603 
ceramic multilayer capacitors 
for high-frequency 
communications 


Philips has developed a__ At very-high (e.g. microwave) 
range of narrow- frequencies, the value of 
tolerance NPO ceramic  4Pacitors becomes ever 
more critical. Production 
spreads in, for example, 
transceiver front ends can 
lead to significant deviations 
in transceiver characteristics. 
For these circuits, precise 
capacitance is as critical as 
good high-frequency charac- 
teristics, low dissipation 
factor and low drift. Formerly, 
narrow-tolerance (+0.1 pF) 
Capacitors were several times 
as expensive as their +0.25 
pF counterparts which 
meant that, to avoid using 
these more expensive com- 
ponents, system manufactur- 
ers often had to trim their 
circuits to get consistent per- 


multilayer capacitors for 
precise impedance 
matching in HF 
communications 
equipment. 


Philips Components; 
Sydney (02) 9805 4455 Melbourne (03) 9574 3666 


Australian Distributor — Arlec; 
Sydney (02) 97933 8311 Melbourne (03) 9727 8777 





formance characteristics. 
Recent advances by Philips 
in, for example, screen 
printing and electrode 
manufacture has led to the 
development of a new 
narrow-tolerance CMC class I 
series (NPO dielectric) offer- 
ing excellent price/ 
performance ratio. These 
advances have also resulted in 
better control of the series 
resonance of the CMCs. 

The new series offers 
tolerances of just +0.1 pF for 
capacitances below 2.7 pE 
Tolerances of +0.05 pF are 
also available on special 
request. The capacitors more- 
over offer the important 
benefits of high reliability and 
high stability with regard to 


PHILIPS 


Brisbane (07) 3240 3737 Adelaide (08) 348 5222 Perth (09) 277 4477 


in size 0603, moreover, repre- 
sents an important milestone 
in CMC development since 
capacitances of its value were 
not formerly available in such 
small sizes. 

Both the 0603 and 0805 
ranges are available with nick- 
el-tin terminations. Their small 
dimensions plus their excel- 
lent performance characteris- 
tics and high reliability make 
them ideal for applications 
where space and weight are 
limited, for example portable 
communications, laptop com- 
puters and pagers. 


voltage and temperature 
variations. 

Supplied in tape on reel in 
size 0603, the capacitors are 
available with NiSn or AgPd 
terminations, suitable for 
reflow or wave soldering. 
Rated voltage is 50 V. 
Envisaged applications 
include tuners and mobile 
telephones. 


f (GHz) 
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ip Capacitor Selection Guide 
SMD — 


TECHNOLOGY 
X7R 25V X7R 100V X7R 200V Y5V 50VV 


















































































































































































































































































































































1200 ll SY : oe ARAgPd terminations 








1500 _— a — fo Oo — __NeNiSn terminations _ 





















































sizecode A | Ww 
0603 = 1.62010 =———0.80 + 0.10 
0805 2.02010 1254010 




















12006 = 3.24020 «= 1.60+0.15 





1210 3220.15 2500.15 
1812 4.5 + 0.20 3.20 + 0.20 




















* 





Please consult the Philips International 


STOCK POLICY: Product Selection Guide for the complete 
Manufacturing quantities held in Australian stock a 
ee Short run quantities available from Australian stock 
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NPO 100V NPO 200V 


0805 
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DIELECTRIC CHARACTERISTICS 





Dielectric: EIAAEC, CECC _ NPO/CG 


 X7R/2RI 





Capacitance range 0.47 pF to 100 nF 








100 pF to 3.9 pF 








Tolerance C<10pF +0. 1pF, +0.25 pF, +0.5pF | 
7  . C21 OpF 4 xs %, 2%, 9%, 10% | +9%, 1 0%, 20% . 
Climatic category 55/125/56 55/125/56 
| Temp. coeff. C<10pF 0. + 150 ppm/K | 
C210pF = 0+30ppm/K | 
| | + 15% 


Temperature characteristic 





Rated voltage 





90 V, 100 V, 200 V, 500 V 


16V, 25V, SOV, 100V, 200V, 500V 

















Tans C<10pF | <10 (3+ 0.7) x 10-4, max 30 x 10-4 * All families have high capacitance values available on 
C>10pF | <10x10 £250 x 10-4 indent in larger case sizes 1210, 1812 and 2220 
| | selectively 
Insulation resistance > 100 GQ > 100 GQ or ne 
R x C>1000s * For additional information, please consult the 
sceciuiiaateimeiiniaicis : ! Philips International Product Selection Guide or 
Measuring voltage ae | oles | ne data handbook PAO6. 
| : ~ | | Z 
| Measuring freq - { OLE Z | 4 kHz * Microwave rated 50 V NPO chip capacitors in 
| 


1 kHz 





0602, 0805, 1206 available on indent 























SELECTION 
GUIDE 
INSIDE 


Philips Components supports the complete 
range of ceramic chip capacitors. From the 
smallest size to the largest, high or low 
voltage specifications, in bulk or reel. Philips 


have the products to suit your needs 
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PHILIPS 





